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;duced the world's food supply, affected consumption m 
almost every country, -and led to scaratj' and famine 
'm countnes occupied by the enemy The task of pro- 
ducing enough rood to meet tlie needs of the United 

- Xabons and to feed countnes^ at present starvung in 
bondage is a formidable one, winch, as recovery from 
the war takes place, w ill merge into the broader prob- 
lem of mcreasing production and raising consumption 
throughout the world as a whole ^^TlIle the present 
report is not concerned directly wuth the existing situa- 
tion and post-war rebef, it is dear tliat the acute and 
immediate problem and the long-term problem arc in 
mbni respects parallel, each calling urgentlv for con-^ 
certed action 

' Alalnutntion leads to ill-health and disease and must, 
theretore, be eliminated But tlicre is a more positive 
goal which should never be lost to •vuevv Good food 
means good health It enhances the capaaty of human 
bemgs to contnbute to avaliiKitton and progress, and 
adds to human happiness Given the will, we ha\e the 
” pow er to build m everv nation a people more fit, more 

- wgorous, more competent, a people with longer, more 
productive lives, and with more physical and mental 

_ stamina than the world has ever known Such pros- 
pects remote though thev mav be, should serve as a 
slimlilus in undertaking immediate tasks and overcom- 
' ing immediate obstacles 
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That optimum nutrition is full) as importantas pub 
lie healtli measures m the prevention of under par 
health and motfaiditp, is now recognized by all 
authonoes, also, that the promotion of good nutn 
non demands the satisfaction of all nutntional re 
quirements, and not merely an isolated few 
The balanced composinon of New Improved 
Ovaltine gives this dehaous food drink wide ap 
pheabihty in the prevennon and correcuon of nutn- 


tional insufficiency Rich not only in vitamins but 
also in vinually all other essential nutrients, Ovaltine 
complements the average diet to bnng the intake 
of nutritional essenuals to the optimum level No 
resistance by the pauent — young or old— is en 
countered when Ovaltine is presenbed, itsdeliaous 
taste assures patient co operation Physiaans are 
invited to send for samples The Wander Co , 360 
N Michigan Ave , Qiicago, 111 
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From the manj factors which ha\e been sliown to be 
responsible for nutnuonal defiacncies, it is dear that 
more than Mtamins and minerals arc usually needed for 
satisfactor) correction Tlius the choice of therapeutic 
measures emplo)ed becomes a matter of importance. 

New ImprON^ Otaltine was deseloped for the pre 
\ention and treatment of a wide range of subnutntional 
states This ddicious food dnnk. provides generous 
amounts not onlj of Mtamins but minerals proteins 
and caloric food energ) as well It tlierefore exerts an 


o\ cr all therapeutic influence w hich goes far be) ond that 
produced by the administration of only one group of 
nutrients It proves highl) effecute, cspeaally when the 
defiaency state im oh es proteins and minerals as w ell as 
Mtamins Ovalune is palatable and easil) digested, a 
factor of importance m malnourished patients with 
capnaous appetites and easil) deranged digestive medi 
anisms Physiaans are invited to send for samples 
The Wander Company 560 North Michigan Asenue, 
Chicago lUmois 
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dinary," that counts heavily m any 
medicament,for upon it may depend 
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adequate success of treatment 
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therefore does not form astrin- 
gent chloride with the hydrochloric 
acid of the stomach This quality 
effectively reduces the hazard 
of constipation usually associated 


with alumina gel treatment 

Further, there is prompt, more 
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by the combination with mag- 
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and phosphorous robbing tendency 
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Unless protcctuc steps arc taken, certain 
patients arc almost bound to de%'clop some 
degree of multiple \atamm dcficicnc\ 

A complctcK adequate diet in pregnancy 
and lactation is often impracucal when gas- 
tne distress or anorexia impairdictary intake 
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Tlie dietary adjustments so frequently required in 
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vitamm diet called for in many conditions may nor 
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The Present Status of the Serum Lipase Test* 

By 

THOS A JOHNSON, M D 
and 

H L BOCKUS, M D 

PHILADELPHIA PENNS\LVAMA 


I N 1940 we (1) reported a senes of 616 seiura lipase 
determinations on 371 patients Oui piesent senes, 
including those pienoush reported, compnses 1200 
determinations on 800 patients The cases were studied 
ovei a period of siv jears An anahsis of this larger 
gioup of cases has serv'ed to confirm the opinion pren- 
ouslv expressed concerning the specificitj’ of hiTier- 
lipasemia in panel eatic disease (1) Other iniesti- 
gatois concur in those conclusions (2, 3, 4, 5) 

The technic of the serum lipase test has been de- 
scribed (.1. 6) The results of the test are expiessed 
m teims of cubic centimeters of one-twentieth nonnal 
sodium hidroxide Normal \alues range below 1 0 cc 
Abnoimal values range fiom 1 0 to 10 0 cc 

Vaiious explanations have been offered to account 
for elevated serum lipase values We believe that anj 
mechanism which blocks one or moie of the larger 
pancreatic ducts mav cause an increase in the con- 
centration of the serum lipase because of absorption 
of that ferment into the blood stream Hyperlipaseraia 
of obstructive origin has been reported in the follow- 
ing conditions (1) Experimental ligation of one or 
more of the larger pancreatic ducts (2) Edema of 
the pancreas or surrounding structures secondarj to 
inflammatorv changes (3) Pressure of a tumor 
arising in or near the pancreas Such pressure mav be 
exerted by eniaigement of IvTnph nodes near the head 
of the pancreas (4) Pancreatic lithiasis in w^hich a 
stone blocks one of the pancreatic ducts 

Some writers believe that the absorption of pancre- 
atic debris secondarv to acute necrosis of the pancreas 
maj cause an increase in the serum lipase activitv 
Our data are insufficient to affoid anj reasonablv 
accurate opinion concerning that observ^ation 

Having been convinced of the specificitj of hjiier- 
lipasemia in pancreatic disease it was decided to 
utilize this extensive material to studv the behavior 
of this enzvme in the serum throughout the course of 
certain proved cases of pancreatic disease Repeated 
detei-minations during the course of the disease have 
throwm further light upon the mechanism of hviier- 
lipasemia and added to our knowledge of the climcal 
value of the test Simultaneous bromsulphthalein 
liver function tests were frequentlj av'ailable and the 
serum bilirubin concentrations were of assistance in 
estimating the degree of biliarv obstruction in manj"^ 
instances The cases utilized for discussion were 
segregated fiom 21 cases of acute pancreatitis, one 
case of chronic panel eatitis and 30 cases of pancreatic 
cancer The serum lipase value was above 1 0 cc at 
least once during the course of the illness in 17 cases 

♦From the Gastrointestinal Servnee of the Graduate Hoepital of the 
UnUenity of Pennsylvania 

Read at the Annual Meellnj: of the Aroerican Gostro-Entorolorrlcal 
Association at Atlantic Cit> N J„ June ^ 11*42 


(81^) of acute panel eatitis and in 16 cases (63 3^) 
of cancer of the pancreas 

ACUTE PANCREATITIS 
Chaii I indicates the lange of serum lipase con- 
centrations in two cases of acute pancreatitis Case 
M F, with a maximum seium lipase value of 8 0 cc 
and a normal serum lipase on the fifth dav, piobablj- 
repiesented an acute transient pancreatitis The 
patient improved with consen ativ e management Some 
operative objective finding might have added force to 
oui case presentation, how^ev'er, she piesented a typical 

■Ac ute Pancreat utts 

%iNaoH 



Chart I 


clinical pictuie of acute transient panci eatitis (7) 
Case T V, wnth a serum lipase onlv half as high as 
Case M F , died and autopsv disclosed a completelv 
necrotic pancreas These cases illustrate several 
features of the serum lipase determination (1) The 
height of the serum lipase value is not an accurate 
prognostic sign (2) A drop to normal may be due to 
a subsiding inflammation or it maj’- indicate complete 
necrosis of the pancreas Case T V did not support 
the validitj of the concept that absoi-ption of necrotic 
pancreatic debris might give use to an elevated serum 
lipase (3) In cases of suspected acute pancreatitis 
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the serum lipase must be interpreted in terms of the 
clinical condition of the patient. A single determi- 
nation on Case T t just prior to death failed to 
'suggest anr pancreatic abnormahtj unless the eery 
low reading (0 06) maj be looked upon as an indi- 
cation of almost complete suppression of pancreatic 
function The second test on Case M F gave no indi- 
cation of the eient that occurred five da>s preiioush 
In the case protocols which follow, the blood sugar 
and serum bilirubin determinations are reported in 
terms of milligrams per 100 cubic centimeters of 
blood, the serum lipase m terms of cubic centimeters 
of one-tn entieth normal sodium hvdrovide, the brom- 
sulphthalem in terms of per cent retention in 30 
minutes of the die following an injection of 2 milli- 
grams per kilogram of bodv weight 

Ca«c T V , an Italian female, 48 jears of age, was ad- 
mitted August 1, 1938, to the Graduate Hospital on the 
Gvnecologw Semce because of laginal bleeding Her first 
attack of abdominal pain occurred in 1923, lasting 12 
hours, Ko pain occurred suhsequentlj unhl two weeks 
prior to the present admission On August I, 1938, she 
developed seiere generalised abdominal pain in association 
with vomiting The historv is not clear concerning the 
relationship of the abdominal pain to the vaginal bleeding 
On admission the temperature and pulse were elevated, 
the abdomen was rigid and tympanitic. The fasting blood 
sugar was 860 mg The serum lipase was 4 18 on August 
3, 1038. There was a surgical opinion on admission to the 
hospital to the effect that the patient was suffering from 
generalised peritonitis probablv secondary to an acute ap- 
pendicitis The Gastro-Intestinal Service was not con- 
sulted On August 10, 1938, the leucocyte count was 20,000 
with 84 per cent poljTnorphonuclear ceils The routine 
serologic tests for syphilis were positive On August 11, 
1938, the serum lipase was 0 06 The patient expir^ that 
daj Autopsv disclosed acute hemorrhagic pancreatitis 
with almost complete necrosis of the pancreas 

Case M F , a white female, 60 vears of age, was first 
seen bj one of us on January 25, 1940 In 1935 and 1936 
there had been a series of attacks of severe upper abdomi- 
nal pnin often requiring hypodermic medication for re- 
lief Ko Jaundice was noted The present episode began 
oarlv in December, 1939, vvith severe epigastric pain re- 
ferred to the interscapular region for which a hvpodermic 
was required Similar attacks recurred approximately 
everj other dav The most recent attack started at 1 a m 
on Jnnuarj 26 1940, and for the first time jaundice was 
noted in association vnth dark urine Nausea and vomiting 
were present The pain for the first time tended to radiate 
not onie to the intcrscapular region but toward the left 
upper quadrant The morning temperature on January 
26 1940 was normal but increased to 100 degrees later in 
the daj Thereafter the patient was afebrile On January 
25, 1*140 the leucocyte count was 6600 wnth 80 per cent 
polj-morphonuclear cells the serum bilirubin was 15 and 
the serum hpase S 0 The patient was admitted to the 
Graduate Hospital on Januarv 25, 1940 where she re- 
mained for 7 davs Her sjuiiptoms subsided on January 
26 1910 and she remained free from pam thereafter The 
sugar tolerance test was normal three dajs after ad- 
mission An intravenous cholecystogram showed a non- 
functioning giii bladder A diagnosis of possible biliary 
colic vvith transient acute pancreatitis was made Five 
devs later the serum hpase was 0 8 The patient refused 
operation and was returned to her referring physician for 
follow up At the present time (Mav, 1942) the patient’s 
physician statev that she continues to suffer from attacks 
of severe upper abdominal pnin requiring hypodermic 
niedicntion for relief She refuses surgical intervention 

Chart II represents three cases of acute fiancreatitis 
confirmed bv operation In case R B the highest 


serum lipase value was obtained at the time of a4 
mission 48 hours after the onset of an attack of acute 
cholecvstitis The concentration of hpase remained 
high during the 12 day ‘’cooling off period ' before 
operation and persisted until the time of her discharge ' 
one month after operation A T-tube was in situ 
during this time Evidently some degree either of 
pancreatic duct obstruction or inflammation of the 
pancreas persisted up to the time of discharge 

The serum hpase curv’e in case M S seems closely 
related to the clinical and pathologic features of the 
case and requires no further comment. 

In case (J C it is probable that the first serum 
hpase determination was not made until 3 weeks after 
the pancreatic insult This may account for the com 
parativeh slight rise m hpase at that time The 
secondary rise in the serum hpase value mav represent 
the occurrence of a second minor pancreatic insult 

Case R B , a negress, 44 years of age, was admitted to 
the Gastro-Intestinal Service of the Graduate Hospital on 
June 4, 1940, with chills, fever and abdominal pain The 
past historv was irrelevant She had complained of flatu 
lent dyspepsia for manv vears Four months before ad 
mission she had an attack of severe abdominal pain The 
present attack began 48 hours before admission, centenog 
in the upper right quadrant and radiating to the right 
dorsal spine Dark brown unne was noted On admission 
to the ward the patient was afebrile but soon developed a 
moderate fever There was tenderness and muscle guard 
ing in the gall bladder area The tentativ e diagnosis was 
acute cholecystitis with pancreatitis Ckmservative initial 
treatment was adopted On June 17, 1940, Dr W E Lee 
performed a cholecystectomy The common duct was filled 
vvuth stones The pancreas felt normal to the palpating 
hand A T-tube was placed in the common bile duct The 
patient was discharg^ to her family doctor on August 
2, 1940 The following pertinent laboratory data were 
recorded 
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Case M S , a negress, 39 years of age, was admitted to 
the Gastro-Intestinal Service of the Graduate Hospital on 
June 9, 1940, complaining of severe abdominal pain For 
10 years previous to admission the patient had suffered 
from recurrent attacks of upper abdominal pam One yeai" 
before admission bile drainage showed calcium bilirubinate 
and cholesterol crystals One month before admission the 
cholecystogram in the out-patient department showed 
cholelithiasis During the two weeks immediately pre- 
ceding admission she complained of dailv epigastric pain 
and tenderness On admission the temperature was 99 6 
degrees, pulse 102, leucocytes 19,000 with 93 per rant 
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pohmorphonuclear cells blood sugar 125 On the da\ 
after admission a tender smooth mass about 4 inches in 
diameter could be palpated in the epigastrium Later the 
mass became smaller and on June 28, 1940, "was about 2 
inches in diameter A barium enema roentgen studv indi- 
cated that an extnnsic mass in the upper abdomen aras 
pressing on the mid transierse colon On Julj 1, 1940, 
(21 days after admission! Dr W E Lee remoied the 
gall bladder lAhich ■e.as filled ■with stones A pancreatic 
cvbI ■was found iniolving the head of the pancreas The 
cist ■was opened and 70 cc of thick, dark reddish-bro^wn 
fluid was eimcuated The c\st was thought to be secondam 
to an inflammatory necrotic lesion of the pancreas The 
cyst 'v.as marsupialized On August 2, 1940 the patient 
ivas discharged after an uneientful recoiem The perti- 
nent laboraton, data follous 
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Case G C , a -white male, 42 \ears of age, was admitted 
to the Graduate Hospital on September 23, 1937 For 8 
lears prior to admission he had suffered from attacks of 
seiere upper abdominal pain coming on e\en 1 or 2 
months and requinng hypodermics of morphine for relief 
During the three weeks prior to admission he noted some 
pain each dav m the epigastrium which radiated to the 
left costal margin and interscapular regions There had 
been a recent loss of weight from 167 to 134 pounds The 
past medical history was irrelevant except for tvphoid 
fever Phvsical examination was not noteworthy except 
for the presence of jaundice. On October 14, 1937, Dr 
M m Bates operated The gall bladder was distended and 
edematous Xo stones were found A mass was present 
behind the first portion of the duodenum, containing some 
cheesy material, and representng the residual effect of 
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inflammation of the head of the pancreas The condition 
of the gall bladder precluded an anastomotic operation 
Cholecystostomy was performed The patient had a stormy 
convalescence complicated bv a bile fistula which closed 
spontaneous! V He subsequentlv developed severe diabetes 
which required standardization TThen last observed m 
August, 1939, he complained of no symptoms referable to 
the biliary tract. The pertinent laboraton data follow 
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CHRONIC PANCREATITIS 
Chart III represents a case of chronic interstitial 
panel eatitis, a diagnosis which we made wnth some 
reluctance, but -which seemed supported by adequate 
biopsv and clinical data Case H S is the onh one 
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Chart III 

so diagnosed in our senes The initial cbnical and 
surgical picture could not be distinguished fiom that 
of malignancy of the pancreas The progiessne ele- 
vation of the serum bilirubin seemed to favor a ma- 
lignant obstruction of the biliary tiact, and in con- 
junction wnth the elevated serum lipase, favored a 
diagnosis of malignancy in or near the ampulla of 
Vater At operation Dr W E Lee found an enlarged 
head of the pancreas from which a section was re- 
moved for biopsy Di E Case made a micioscopic 
diagnosis of chronic interstitial pancreatitis Chol- 
eevstojejunostomv relieved the jaundice At the time 
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of this report (18 months from the time of his ad- 
mission to the Graduate Hospital) he remains well 
Both the obstructne jaundice and the elevated serum 
lipase seemed to ha\e been the result of pressure on 
the ampulla of Vater and adjacent regions from edema 
secondar\ to the inflammaton process The serum 
lipase cur\e of case H S on Chart III does not differ 
maternlh from the curves of malignant disease of the 
pancreas illustrated in Chart IV Except for a single 
post-operative determination a normal serum lipase 
\alue was not obtained until more than 4 months 
following operation The case protocol follows 

Case H S , a white male, 5G \ ears of age, \vith a long 
histon of bronchial asthma, entered the Graduate Hospi- 
tal with clinical jaundice on January 27, 1941 For 9 
tears he had noted occasional upper right quadrant dis- 
tress. Fi\e weeks prior to admission he had had an acute 
upper respiratory infection with some increase in upper 
right quadrant pain which radiated to the back On 
admission the temperature, pulse and respiration were 
normal There wms slight muscle guarding in the upper 
right quadrant The gall bladder was not palpable From 
admission to Februart 21, 1941, there was a progressite 
inci’ease in the jaundice. The bromsulphthaleln test 
showed 80'^( retention in 30 minutes on Fcbruarj 8, 1941 
On Februarv 21, 1941, under spinal anaesthesia the 
common bile duct was explored. No atones were found 
There was a complete block of the distal common duct 
due to an enlaigcd pancreas A cholecystojejunostomy was 
performed A T-tube was inserted into the common duct 
for e.xternal drainage of bile A biopsy from the pancreas 
was repoited “chronic interstitial pancreatitis” wnth no 
ciidonce of nialignancj On March 25, 1941, the serum 
bilirubin was 0 7 and the bromsulphthaleln showed onlv 6 
per cent retention After an unecentful recoverj the 
patient was discharged on April 1, 1941, with the T-tube 
still in place On June 24, 1941, a cholangiogram showed 
the common duct still blocked at the site of the pancreas 
The cholecystojejunostomj functioned adequately The 
patient has been well since discharge writhout anj re- 
currence of jaundice The following pertinent laboratory 
data were recorded 



AIALIGNANCY OF THE PANCREAS 
Ch irt 1\ represents 3 cases of malignance of the 
pancre-m which were followed to the time of death In 
each case in anastomosis of the gall bladder to the 
■=lomdch or jejunum was made to reliece the jaundice 


Case A B showed a progressive dberease in the serum 
lipase values and the last determination, shortlj be- 
fore death, fell within the normal range We believe 
that the gradual replacement of functioning pancre 
atic tissue bj malignant tissue accounted for the 
above change which took place after the initial block 
mg of one of the mam pancreatic ducts by the growth 
The decrease in lipase values might likewise be es 
plained on the basis of pancreatic exhaustion Irom 
long continued obstiuiction in a fashion analagous to 
that tjpe of hepatic exhaustion following prolonged 
common duct obstruction It is significant that a 
normal lipase value was present in each of the three 
cases some time before death and a normal value vras 
obtained initiallj in case A L An analjsis of the 
serum lipase curves in conjunction vnth the case 
recoids suggests that isolated normal serum lipase 
values are of no significance m ruling out the presence 
of pancreatic malignancy The pancreas mav be so ex 
tensivelj involved when the case is first seen that the 





lipase determination will be within or below the 
normal range In other cases of pancreatic maU^nanej 
death maj occur before the malignant process has 
progressed sufficiently to cause obstruction of a main 
pancreatic duct The case protocols follow 
Case A. B , a 66 year-old colored male, was first treated 
as a case of duodenal ulcer (hospitalization from Dec. 30, 
1937, to Jan 24, 1938, because of ulcer like symptoms) 
although no niche was seen on the X-ray films At that 
time the blood sugar was norma] and no serum lipase wss 
ordered He was re admitted on Feb 28, 1938, with 
structive jaundice The serum bilirubin was 10 5 and the 
serum lipase 6 0 The fasting blood sugar was 74 
mission but three days later the blood sugar was 208 The 
diagnosis of diabetes mellitus seemed established and we 
patient xCas placed on insulin therapy On March 14, 193S 
a cholecystojejunostomy was performed At operation, the 
surgeon noted an irregular enlargement of the 1’^“ ° 
the pancreas Iso biopsy was taken The serum bihrubin 
concentration progressively decreased after the operation 
and on April 6, 1938, it was 0 4 milligrams At the tinm o 
discharge on April 8, 1938, the patient was advised o 
continue with insulin therapy On May 17, 1938, be 
re admitted to the hospital with almost complete o 
struction at the junction of the first and second pornon 
of the duodenum A posterior gastrojejunostomy was per 
formed on Maj 26, 1038 The head of the pancreM wms 
larger, the duodenal obstruction was thought to be 
result of extension of the pancreatic malignancy " 
small metastatic nodules were seen in the liver No biops 
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xxas taken Tlie patient died on Julj 17, I'tSS, from a 
cerebral hemorrhage An autops\ was not permitted 

CO]MMENT 

Ten serum lipase determinations weie carried out 
in this instance, the first being reported on March 1, 
1938, at the time of the second hospital admission As 
the pancreatic malignancv progressed the sevent\ of 
the diabetes coincided tnth the progressue decrease in 
serum lipase Yalues o\er a period of approximateh 
three months On ^lai 19, 1938, about trvio months 
before death the serum lipase \alue was within the 
normal range Me belle^e that the initiai rise m the 
serum lipase \alue coincided -mth obstruction proba- 
bl\, of the main pancreatic duct It is probable that 
as the disease progressed either pancreatic exhaustion 
or replacement of actneh functioning pancreatic 
tissue occurred Particularly noteiiorth\ m that re- 
spect was the graduallj progressive diminution in the 
serum lipase \alues An isolated normal serum lipase 
a-alue on May 19, 1938, two months before death, 
would ha\e been misleading in that there would ha\e 
been no hint of the actual progression of eients as 
portrax ed in the w hole series of serum lipase determi- 
nations The following pertinent laboratorj data were 
recorded 
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Case W B , a male negro, 59 \ears of age, was seen first 
in the out-patient department on October 17, 1940, wath a 
history of daily upper ahdommal pain for 6 weeks In- 
gestion of food increased the pain There had been pro- 
gressive weakness and loss of weight Phx'sical exami- 
nation disclosed an irregular mass in the upper abdomen 
There was slight icterus of the sclerae. The patient was 
admitted to the Graduate Hospital on October 28, 1940 
On Ko\ ember 18, 1940, Dr tV E Lee performed a chol- 
ecx-stoiejunostomv At operation the pancreas was en- 
larged, the liver studded with metastatic nodules A 
biopsj of one of the liter nodules showed adenocarcinoma 
on microscopic section The patient reacted satisfactorily 
in the post-operatii e period but became progressix ely 
weaker and expired on December 11, 1940 A sex ere dia- 
betic condition mtenened which was controlled wnth 


insulin The following pertinent laboratory data were 
recorded 
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COMMENT 

This hx posensitix e patient xxas in a cachectic state 
before he presented himself for treatment The serum 
lipase actmtx alreadx had dropped to xvithin the 
normal range (0 32) approximatelx one week pnor to 
operation It is exident that of 5 serum lipase de- 
terminations in this case the last 2 determinations in 
themselxes would afford no diagnostic aid to indicate 
the presence of advanced pancreatic malignancx 

Case A L, a white female, 54 jears of age, was ad- 
mitted to the Graduate Hospital on January 14, 1940, 
xvith sex ere nasal bleeding of two davs duration during 
which her family estimated that she had lost 3 pints of 
blood There xxas a history of recent progressive weakness 
and loss of weight Jaundice first was noted two weeks 
prior to admission She did not complain of abdominal 
pain but anorexia was present Phx^sical examination re- 
xealed a globular mass in the region of the gall bladder 
The initial reading of the prothrombin time (Quick) was 
51 seconds (7 8 per cent) The nasal bleeding was con- 
trolled bx a nasal pack and the admmistration of Vitamin 
K On Jannarx 27, 1940, Dr M' E Lee performed a 
cholecx stogastrostomy and gastrojejunostomy At oper- 
ation the mass in the upper right quadrant was a 
distended gall bladder Dr Lee xvas able to palpate a 
mass txxo inches in diameter at the head of the pancreas 
No biopsx xxas taken Post- opera tixely, although the 
jaundice improxed the patient experienced a progressix elv 
downward course and expired on Max 31, 1940 The 
following pertinent laboratorx data were recorded 
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COMMENT 

Six serum lipase determinations were lecorded The 
first and last txxo deteimmations xxere xxnthm normal 
limits The behaxnor of the serum lipase curxe in this 
case is pel haps unusual The concentration of the 
enzx-me m the serum did not increase during the phase 
of complete obstructixe jaundice Perhaps the ob- 
struction to the pancreatic duct was not complete at 
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this bme The enzvme exhaustion of extensue disease 
could not ha\e accounted for the absence of h 3 ’per- 
hpasemia since a pathological elevation in the lipase 
value m the serum occurred two months later At that 
time the serum bilirubin concentration had become 
almost normal because of the short-circuiting oper- 
ation This mav correspond to the occurrence of com- 
plete obstruction to the pancreatic duct About one 
month before death tvvo estimations revealed an al- 
most complete absence of the lipolytic enzvme in the 
serum, i e, the stage of pancreatic exhaustion or 
almost complete destruction of pancreatic tissue 

TECHNICAL ASPECTS OF THE SERUM LIPASE 
DETERMINATIONS 

Certain technical aspects of the serum lipase de- 
termination require comment One of the most valid 
ciiticisms of the test concerns the variability of the 
substrate Olive oil is not a stable organic substance 
and there is reason to believe that various lots of olive 
oil might van in the ease with which they break 
dovvTi into ghcerin and fattv acid In our first reported 
series we used the 50 per cent olive oil substiate pre- 
lihred bv the Abbott Laboratories m accordance with 
the specifications of Chem and Crandall (6) We 
noticed that at the completion of the 24 hour test 
period the suspension of olive oil substrate and serum 
remained uniform, thus suggesting that the serum and 
substrate remained in close contact during the whole 
test period and assuring the maximum effect of the 
serum lipase on the olive oil About March, 1940 (8) 
a new lot of substrate was prepared by the Abbott 
Laboratories, labeled "Olive Oil Emulsion Use as a 
reagent in the determination of the lipase in blood 
serum according to the method of Comfort and Oster- 
berg ” We noted immediately that at the completion 
of the 24 hour test period, instead of the uniform 
suspension noted wnth the previous preparation of 
substrate, a separation occurred with the new 
substrate in such a manner that at the end of the 24 
hour test period the full amount of substrate in the 
test (2 0 cc ) appeared in a laver at the top of the 
test tube, indicating that the serum and substrate had 
not remained in close contact for the duration of the 
24 hour test period That phenomena suggested that 
the new substrate might not be as effective as the 
prev lous substrate in detecting elevations in the serum 
lipase Fewer elevated serum lipase values were noted 
in cases similar to those in which elevated values 
were obtained prenouslv Inquiry (8) of the Abbott 
Libomtorles developed that the newer substrate had 
been prepaied wiUi the use of a different tvpe of 
hemogenizei thus altering the phvsical but pre- 
sumablv not the chemical properties of the substrate 
It was suggested that the suspension of serum and 
substrate in the test he shaken every few hours to in- 
suie more intimate contact between the serum and 
substrate, a practical impossibility using a 24 hour 
test in a routine laboratorv An experimental batch 
of identical substrate was prepared for us bv Dr 
Tabem of the Abbott Laboratories to which had been 
added one-half per cent Tergitol-7 wuth the purpose of 
promoting a more uniform suspension The Tergitol-7 
Iircpiration gave norma] values when run in parallel 
wath the regular olive oil substrate using normal sera 
However, in cases with expected elevated serum lipase 

dues the Tergitol-7 preparation gave values twice 
tlui of the regular olive oil substrate, and more like 


those obtained with the original olive oil substrate of 
Cherry and Crandall We suggest that the Tergitol 7 
preparation is the more sensitive one and should be 
used m preference to the present olive oil substrate. 
It IS obvious that such variations in the phvsical 
properties of the ohv e oil emulsion make for some con 
fusion in the interpretation of serum lipase reports 
from different institutions 


SUMMARY 

1 Selected data were presented from a series of 
1200 serum lipase determinations on 800 patients 

2 The behavior of serial serum lipase determi 
nations was analyzed in a selected group of 5 cases of 
acute pancreatitis, one case of chronic pancreatitis 
and 3 cases of malignancy of the pancreas 

3 Analysis of our cases of acute pancreatitis sug- 
gests that the decrease in serum lipase concentration 
follownng an initial elevated serum lipase may be due 
either to a subsiding of the inflammatory process or 
to complete destruction of the pancreas There was 21 
cases of acute pancreatitis, m 17 of which (81'/r) the 
serum lipase was elevated 

4 The serum lipase curve in one case of chronic 
pancreatitis was indistinguishable from that of pancre- 
atic malignancy 

5 The serum lipase curves in cases of pancreatic 
malignancy suggest that the initial elevation of the 
concentration of serum lipase is due to an obstruction 
to the free flow of pancreatic juice The subsequent 
decrease in the concentration of the serum lipase is 
due either to replacement of pancreatic tissue by the 
malignant process or to impaired pancreatic function 
secondary to prolonged pancreatic duct obstruction. 
There w ere 30 cases of malignancy of the pancreas in 
16 of which (58 3%) the serum lipase was elevated 

6 Certain limitations of the serum lipase determi- 
nation are discussed with reference to the vanabihtv 
of the olive oil substrate 
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DISCUSSION 


DR ERNEST H GAITHER (Baltimore) , Mr Presi 
dent and Members of the Association I am sure that 
everyone is always keenly interested in any and ail woA 
wherein the pancreas is concerned, for to date it has 
certainly proved most elusive from the standpoint of early 
nnd correct diagnosis 

The difficulties which beset ns all in days gone bv when 
endeavoring to obtain worthwhile evidence of pancreatic 
dioeasc by studying the enzymies is fully appreciated by 
all investigators Therefore we hail with keen interes 
and delight any measures which bid fair to he of diag- 


nostic value in this domain 

Progress is being made nnd I think that a little la^ 
we are going to find some tests which will produce cor v 
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and valuable information for after all, that is what we 
most desire. 

I should be remiss in concluding if I did not congrratu- 
late the authors on this perfectly splendid and helpful 
piece of work, and I am sure that it augurs well for the 
future in establishing an earlv diagnosis in disease of the 
pancreas 

DR MANDRED W COMFORT Rochester, Minn) De- 
termination of the lipoh-tic activitj of serum is of -value 
in the diagnosis of benign and malignant diseases of the 
pancreas It is of interest to recall that one of the 
members of this Soaetv, Crandall, collaborated -mth 
Cherry on the fundamental work on which is based the 
method by which determination of the lipolvtic activitv in 
the serum is carried out 

Determination of the activitv of amjlase in the serum 
IS likewise of lalue in the diagnosis of pancreatic disease 
and both tests are nou available for routme use at the 
Ma\o Clinic- 

I believe, however, that the determination of the \alue 
for lipase in the serum possesses two ad\ antages over the 
determination of the value for amilase Values for lipase 
in the serum mav remain eleiated for longer periods of 
time than do values for amilase. At the Chmc, we do not 
alwa\-s see patients within the first few hours or da>s of 


the disease, this mav be of great significance Second, in 
our experience, values for lipase in the serum are elevated 
in a greater percentage of cases of carcinoma of the 
pancreas than are values for am>lase The determination 
of values for amylase has the advantage of requiring a 
much shorter time for its performance Actually, there is 
an advantage in doing both tests because sometimes the 
value for one enzjTne is elevated while that for the other 
is not. 

Determinations of values for enzj-mes in the serum are 
especially useful in the diagnosis o-f acute pancreatitis of 
chronic pancreatibs -with recurring exacerbabons, and of 
malignant lesions of the pancreas but the results should 
be used in conjuncbon with all available clinical data 

DR THOMAS A JOHNSON (Philadelphia) There is 
verv little for me to add M e have done none of the origi- 
nal work with this test All we did was apph the test to 
our material 

I was interested in Dr Comfort’s remarks concerning 
amylase Unfortunatelv, we have been unable to do the 
serum amylase I have a feeling that perhaps in the acute 
case there is more value in the serum anivlase because the 
serum amvlase can be determined within a short time, 
half an hour or an hour, whereas one has to wait twentv- 
four hours for the lipase 


External Pancreatic Fistula Report of a Case With Physiologic 

Observations*^ 

By 

MANDRED V COMFORT, M D ,T -ARNOLD E OSTERBERG, Ph D $ 

and 

JAMES T PRIESTLEY, M D g 

ROCHESTER MINNESOTA 


S EVERAL pabents who had an external pancreatic 
fistula have been seen at the Mavo Clinic during 
the past few rears Attempts to studv the secretion of 
pancreatic 3uice among these patients in the main 
have been unsatisfactorv for one reason or anothei , 
the patient was too ill for studv or drainage of the 
secretion from the fistulous tract would have been un- 
satisfactorv without placing the patient in positions 
at the time impossible, or the secretion contained so 
much mucopurulent material that the results of 
quantitative analvsis would have been unreliable 
Recentlv, however, we had the opportunitv to studv a 
case in which none of the objections were found The 
patient was a herlthv, active man, the fistulous tract 
had been kept open with a -rubber catheter so long 
that the tract was epithelialized, and the secretion was 
clear and uninfected We w ere fortunate in being able 
to proceed with certain phvsiologic observations on 
the patient for a short period Circumstances forced 
us to discontinue our observations earlier than we had 
planned, but the data seem extensive and interesting 
enough to record The case itself is worthv of re- 
porting so that there mav be added to the few prevn- 
ouslv reported cases another case of external pancre- 
atic fistula successfully treated surgicallv 

*Rcnd before the meelmc of the American Gastro-Enferolojncal A*- 
flocialion^ Atlantic City J June S 1942. 
of Medicine. 

5Pivh»lon of Biochemistry 

jPiTision of Surgerr Meyo Clinic, Roches er Minn 


REPORT OF A CASE 

A man thirtj-nine years old registered at the clinic on 
November S, 1940 The familj historj was irrelevant. 
Four vears prior to the patient’s admission three or four 
attacks of severe uppei abdominal pain had occurred 
Each had lasted thirty to sixtv minutes and required the 
hvpodermic injection of morphine sulfate for relief As 
much as 1 grain (0 065 gm ) of morphine sulfate had been 
required for relief during one attack. Three years prior 
to the patient's admission a verv severe attack of pain 
associated -wath abdominal distention had occurred Surgi- 
cal exploration had revealed a pancreatic evst from which 
1^ gallons (approximately 6 liters) of fluid had been re- 
moved, a drain had been inserted and the fistula bad per- 
sisted since that time This drained about ^ pint (237 cc ) 
of liquid each daj through a catheter which was kept in 
place in the fistulous tract Attempts had been made to 
close the fistula bj dietary measures and sclerosing so- 
lutions, without effect. On November 6, 1P40, he had ex- 
perienced a severe attack of epigastric pain which ex- 
tended through to the back, associated with severe chills 
which endured for three hours and pain which lasted 
twenty-four hours Dark brown urine was passed on the 
next morning 

On November 11, throe da vs after the patient’s regis- 
tration at the clinic, another attack of severe pain in the 
right upjier abdominal quadrant had occurred The pain 
extended through to the back, lasted from 3 00 to 5 00 
o'clock in the morning, and was associated with vomiting 

Results of a general physical examination were es- 
sentially negative, with the exception of a large fistulous 
tract situated just above the umbilicus In this tract a 
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No 28 French soft rubber catheter was taped into position 
and connected to a bottle There was tenderness of some 
degree in the right Upper quadrant of the abdomen 
Hesults of urinalysis were negatne, the value for hemo- 
globin was 13 8 gm per 100 cc., en-throcvtes numbered 
4,660,000 and leukocytes 6,300 per cubic millimeter Eesult 
of the routine serologic test for syphilis was negative, and 
roentgenograms of the thorax, kidnejs, ureters and bladder 
disclosed nothing abnormal Special roentgenograms of 
the pancreatic region showed the drainage tube to be in 
position Cholecj stograms reiealed a nonfunctioning gall 
bladder The concentration of blood urea was 22 mg per 
100 cc. Urea clearance was normal 

The diagnosis was “chronic cholecvstitis with stones and 
external pancreatic fistula ” Operation was performed on 
December 6, 1940 Yerj little inflammatorv reaction uas 
seen around the fistulous tract, which was of large caliber 
because of the effects of the No 28 French catheter which 
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was present throughout the entire pancreas, but especially 
in the region of the head and body of the gland The gall 
bladder was found to contain stones and accordmgh 
cholecystectomy was performed The liver was in good 
condition The wound was dosed and drainage vas msti 
tuted 

The patient’s immediate post-operative course was with 
out event- Smce he was rather obese and since the incision 
was a secondary one, he was kept in bed for two weda 
and then dismissed from the hospital on the eighteenth 
post operative day When we last heard from him in May, 
1941, the patient apparently was well and had no com 
plaints to offer 

PHYSIOLOGIC OBSERVATIONS 
Technic of collecting fractions of 'pancreatic jince 
— ^Pancreatic juice secreted through the tube in the ex- 



Fig I The effect of glucose, casein and olixe oil introduced by tube directly into 
the duodenal cavity (gastric contents exduded from duodenal cavity) contrasted with 
the effect of glucose, casein and olive oil administered orally (gastric contents allowed 
to enter duodenum) on the volume of pancreatic secretion from an external pancreatic 
fistula 


had been maintained in position The fistulous tract ap 
penrcd to be well epithelialaed, probabU because of the 
length of time it had been present. An old scar resulting 
from a left rectus incision was excised, and the fistulous 
tract was preserved The fistula arose from approximatelv 
the midportion of the pancreas and proceeded through the 
Ra.«trocolic omentum just below the greater curvature of 
the stomach It was possible to transplant the fistulous 
tract into the anterior wall of the stomach near the 
greater curvature without undue angulation or constric- 
tion ot the fistula. Accordinglv, this was done Two 
leading or guide sutures of fine chromic catgut were util 
ixed to lead the fistulous tract into the lumen of the 
stomach for a durtance of approximately 1 6 cm The 
fistula was then maintained in position with a row of 
interrupted catgut sutures and two rows of interrupted 
silk sutures which brought the anterior gastric wall up 
atuund the fistulous tract The operative region was then 
protected wuth noarbv omentum Considerable induration 


ternal pancreatic fistula was collected in thirti -minute 
samples The juice was collected in graduated centn- 
fuge tubes to facilitate measurement of volume m 
cubic centimeters 

Chemical methods — ^The hvdrogen ion concentration 
(pH) was determined bv the quinhv drone electrode 
method The bicarbonate content was determined bv 
the amount of carbon dioxide liberated in the ''ol"' 
metric apparatus of Van Slyke Amvlase activity "as 
determined by the method of Norbv, as modified by 
Agren and Lagerlof (1) The activitv of lipase wa- 
determined by the method of Crandall and Chern l2)> 
as reported by Parker and two of us (Comfort and 
Osterberg (3)) in previous studies We used a 3 to 
10 dilution of specimens obtained from the fistula 

Secretion of the pancreas through the ertenud 
pancreatic fiitnla when gastric juice is excluded front 




JOVR D D 
jA\tAR\ 1*MS 


COMFOPT OSTERBERG AND PrIESTLE\ — EVTEPKAL PANCREATIC FlSTDLA 


9 


Table I 
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1 E — Eph^nne »ulf«te S 4 pmin (H) at surt of coDection of ftrrt Bpccfmen 

A — Atropine Fulfatc, 1 jrraln (H> at ^lart of collection of ftrat third and fifth specimen 
3. S — Secretin 1 ciJnical anlt per knojrrom of body weight Intravenously 

4 M — Acetyl beta methylcholine chloride 15 mp (H) 

5 S and M — Combined Btlmnlation by secretin and acetyl beta methjlchobne chloride 

6 Experiments 1 to 3 — Eoods jrfven directly Into dcodenum from which jrastric juice excluded, 

7 Experiment? 4 to 13 — Food? jnven oraDy 

S Experiment? I to 13 — All specimens collected over thirty minute penrds 

^ Experiments 14 to 17 — Specimen? 1 2* 3 and 4 collected over ten minute periods specimens 5 and 6 collected over twenty minute period* 


the duodenvm Technic — A double-barreled gastro- 
duodenal tulje was introduced into the stomach and 
duodenum Confirmation of the fact that the tube 
occupied the correct position was made roentgenolo- 
gicallv Continuous aspiration through the gastric 
barrel of the tube was maintained under negatne 
pressure of 25 inches (63 5 cm ) of water, to pre\ent 
the entrance of acid gastric juice into the duodenum 
and to eliminate the influence of gastric contents on 
the secretin mechanism 

Fasting secretion — The fasting secretion of the 
pancreas through the external pancreatic fistula, with 
gastric juice excluded from the duodenum b\ the 
aforementioned technic, was studied during two thirtj- 


minute periods During these periods the volumes 
were, respectively, 1 7 and 1 0 cc The concentration 
of bicarbonate m millimols per cubic centimeter was, 
respectiielj 0 06 and 0 07 The total bicarbonate in 
millimols per specimen was 010 and 0 07 The con- 
centration of amilase was, respectiveh, 2 4 and 10 
mg of maltose for each cubic centimeter of pancre- 
atic juice, \alues for amjlase per specimen were, re- 
spectiveh , 4 4 and 1 0 mg of maltose The concen- 
tration of hpase was, respectneh, 222 and 226 cc of 
twentieth-normal sodium h\droMde for each cubic 
centimeter of pancreatic juice, the values for total 
lipase per specimen were, respectuelj, 377 and 226 cc 
of twentieth-normal sodium hydroxide 
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1 E — -Ephedrine polfate 3 4 CTTiin (H) nt start of collection of firrt specimen 

2, A — ^Atropine sulfate 1 75 jrrain (H) at start of collection of first third and fifth specimen 

3 S — Secretin 1 clinical unit per talo^rraro of bod> weifrhi Intravenousb 

4 — Acotyl beta mcthylcbolme chloride 15 mp (H) 

5 S and M — Combined stimulation by secretin and acetyl beta methylcholine chloride 

6 Expenmenta I to 3 — hood? fnven dircetb into duodenom from which irrstric joico was excluded 
Experiments 4 to 13 — Foods snven orally 

S Experiments 1 to 13 — AH specimens collected over thirty minute pericds 

I ExpenmenU 34 to 17— SpwimenB 1 2. 3 and 4 collected oier ten minute period* specmieni S and 6 collected over twentj minute periods 
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AMERICA^ JOtJRNAL OF DIGESTIVE DISEASES 


Secretion after the introduction of pure foods di- 
rectly into the duodenum — Twentj grams of glucose 
in 200 cc of ^v■^te^, 10 gm of casein in 60 cc of watei 
to which a few drops of ammonium hjdroxide were 
added, and 60 cc of a 50 per cent emulsion of olive oil 
in water were intioduced through the duodenal barrel 
of the gastro-duodeml tube, respectivelj , in obser- 
\ations 1, 2 and 3 

The volume of pancreatic juice in cubic centimeters 
secreted during the thirty -minute penods after the 
introduction into the duodenum of glucose and casein 
(observations 1 and 2, Table I) remained small, and 
with the exception of the first thirty-minute sample, 
less than the lesser of the two volumes obtained with 
fasting conditions (Fig 1) The volume of pancreatic 


' OtVHt 10 
■VLHm 1 

casein. The differences were marked, however, only m 
the second and fourth periods In summary, the values 
for fluid volume aftei the introduction of glucose and 
casein did not nse above values seen under fasting 
conditions Actually, the fluid volume of pancreatic 
juice progiessively declined aftei the introduction of 
glucose and casein On the contrary, the values for 
fluid volume after the introduction of olive oil did not 
decline, but only those for the second and fourth 
period after the introduction of olive oil increased 
above the values seen under fasting conditions 
The values for pH after the introduction of casein 
into the duodenum were decreased from 8 21 to 7 78 
(Table II) The values for concentration of bicarbon- 
ate in millimols per cubic centimeter of pancrdatic 
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^ 1 
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Olive N) 
oil 


11 
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Total amylase 
(concentration x cc) 


Fasting 


After introduction 
of pure foods 
into duodenum 



1 Olive 
oil 


/ Glucose N> 
/ » Casein 


12. 1 a 3 4 5 6 


1 a 3 4 5 6 


Tliipty-mmute samples 

Pig 2 The effect of glucose, casein and olive oil introduced directly into the duo- 
denal cavuty on the concentration and total secretion of amylase in the pancreatic juice, 
secreted through an external pancreatic fistula, while the gastric contents were excluded 
from the duodenum 


juice secreted after the introduction of olive oil into 
the duodenum (observation 3, Table I) likewise re- 
mained small (Fig 1) The volumes of pancreatic 
juicc collected during the first, fifth and sixth thirty- 
minute periods after the introduction of olive oil were 
equal to the lesser of the two volumes obtained under 
fasting conditions, tlie volumes of pancreatic juice 
which were collected during the second and fourth 
thirtv -minute iieriods alone exceeded the larger of the 
two volumes of fasting panel eatic juice It mvv be 
significant that the volume of pancreatic juice for 
each Ihirtv-minute period after the introduction of 
olive oil, vvath the exception of the first period was 
greater than the volume obtained during correspond- 
ing penods after the introduction of glucose and 


juice and foi the total bicarbonate per sample of 
pancreatic juice after the introduction of glucose into 
the duodenum vv'ere low in the samples analvzed 
(observation 1, Table III) and were less than the 
values obtained under fasting conditions (concen- 
tration 0 06 to 0 07, total per sample 0 10 and 0 07) 
The concentrations of bicarbonate in millimols per 
cubic centimeter of pancreatic juice in the first three 
samples after the introduction of olive oil (observation 
3 Table III) into the duodenum waire less than tho^e 
obtained under fasting conditions, but those in samples 
4, 6 and 6 progressively increased, reaching values 
equal to those obtained under fasting conditions The 
values for total bicarbonate per sample of pancreatic 
juice after the introduction of glucose and olive oil 
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{obsenatioHb 1 and 3, Table III) definiteh inci'eased 
abo\e the \alues obtained under fasting conditions 
onh' in the fourth sample after the intioduction of 
oli\e oil 

The concentrations of amvls^e in the samples of 
pancreatic juice obtained after the introduction of 
glucose, casein and olive oil (obsenations 1, 2 and 3 
Table IV Fig 2^ into the duodenum were greatei on 
the whole than the concentrations of amilase in the 
samples ot pancreatic juice obtained under fasting 
conditions (2 4 and 10 mg maltose per cubic centi- 
meter ot pancreatic juice) 

The concentiaitions of amilase exhibited a tendenci 
to be higher after the introduction of glucose and 
casein into the duodenum than aftei the intieduction 
of olne oil The lalues for total ami lose in the 
samples obtained during all the thirtj -minute periods 
after the introduction of glucose, casein and olue oil 
(obsemahons 1 2 and 3 Table IV, Fig 2) were well 
within the range encountered in samples obtained 
under fasting conditions (4 4 and 1 0 mg of maltose) 
wath the exception of those in the second and fourth 
thirti -minute samples after the introduction of olive 
oil These latter values were well above those found 
in samples obtained under fasting conditions 

The concentration of lipase in the samples of 
pancreatic juice obtained after the introduction of 
glucose casein and olive oil (observations 1, 2 and 3 
Table V, Fig 3) into the duodenum were approxi- 
mately equal to or less than the concentration of lipase 


in the samples obtained under fasting conditions (222 
and 226 cc of twentieth-normal sodium hjdroxide per 
cubic centimeter) 

The v'slues foi totallipase per sample of panel eatic 
juice aftei the introduction of glucose, casein and 
olive oil were less (Fig 3) than the highest value ob- 
tained m a sample under fasting conditions (377 cc 
of twentieth-normal sodium hv dioxide), except for 
those obtained in samples 2 and 4 aftei the intro- 
duction of olive oil, which were greater than those 
obtained in samples under fasting conditions The 
values for concentration and for total lipase after olive 
oil weie slightly greater than those after glucose and 
casein 

Comment — The values for fluid volume, total bi- 
caibonate, total amylase and total lipase pei unit of 
time did not increase to more than fasting vTilues after 
the introduction of glucose and casein into the duo- 
denum Actuallv, these values remained essentiallv 
unchanged or graduallv declined after the introduction 
of these foods into the duodenum. Although the v alues 
for fluid volume, total bicaibonate, total amvlase and 
lipase increased to more than fasting values, only m 
the second and fourth samples obtained aftei the 
introduction of olive oil (obseiwation 3, Tables I, III, 
IV and V) into the duodenum, the values for fluid 
volume total bicarbonate, total amylase and total 
lipase per sample, were, on the average, higher after 
the introduction of olive oil than in fasting samples 
and the total values for fluid volume, amvlase and 
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I E — ^EpheJnne foilfatc S 4 praln (H) at start of collection of first specimen 

2, A — Atropine sulfate 3/7C frrain (H) at <tart of collection of first third and fifth specimen 

3 S — Secretin I clinical nnii per ViTo^mm-of bodj* weipht, intravenously 

4 M — Acrt^l beta mcthylcholme chloride, 15 me (H) 

E S and il — Corablne»i stimulation by sccretm and nccljl beta methylcholine chloride 
G -Expenments 3 to 3 — Foodv criven directly into duodenum from ■which ccstric juice was excluded 
7 Experiments 4 to 13— Foods jnven orally 

^ Experiments 1 to IS — ^All specimens collected over thirty-minute periods 
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lipase f observations 1, 2 and 3, Tables I, IV and V) 
ivere greater after the introduction of olne oil than 
after the introduction of glucose and casein into the 
duodenum 

In short, glucose and casein in the amounts used, in 
water, when introduced directh into the duodenum, 
fiom which the gastric contents Mere excluded, did 
not stimulate pancreatic secretion On the contrarj, 
olive oil stimulated pancreatic secretion, especiallv 
during the second and fourth thirty-minute periods 
after intioduction into the duodenum Food when 
introduced directl 3 into the duodenum, from which 
the gastric juice had been excluded bj continuous 
suction, produced similar effects on pancreatic se- 
cretion aspirated from the duodenum, carbohj'drates 
and proteins did not, while fats did, increase the out- 
put of fluid volume, bicarbonate and enzvTnes during 
stimulation witli secretin administered intravenouslj 
(4) Similarlj , in the experimental laboratory, glucose 


been desciibed (5) The “quick” action does not occur 
regularlv in the experimental animal (6) and was 
not lecognized in observation 3 on our subject The 
increased flow of pancreatic juice that followed ad 
ministration of oliv'e oil, which flow was stightlv 
greater than that which followed the administration 
of glucose and casein in our case (Fig 1), maj well 
be the delayed or secondary stimulation bj fat ob- 
served in the experimental animal The amount of 
pancreatic secretion in the second and fourth stimu 
lation periods, however, was out of proportion to that 
of the other thirty-minute periods (Figs 1-3) The 
uneven character of secretorj response suggests that 
some other factor acting intermittentlj produces the 
added secretion in the second and fourth thirtv 
minute periods Intermittent evacuation of gastnc 
contents into the duodenum produces such an effect on 
pancreatic secretion Intermittent spilbng over of the 
gastric contents into the duodenum maj have occurred 



Fig 3 The effect of glucose, casein and olive oil introduced directlj' into the duo- 
denal cavity by tube on the concentration and total secretion of lipase per unit of time 
in the pancreatic juice secreted through an external pancreatic fistula, while the gastnc 
contents were excluded from the duodenum 


and casein apparentlj do not stimulate directh pancre- 
atic secretion, while olive oil does do so, as was the 
case in these observations on our subject After re- 
viewing the literature, Iv \ (5) wrote “It appears that 
carbohvdrate excites pancreatic secretion onlj through 
the appetite secretion of gastric or pancreatic juice 
thej call forth,” and “It appears from this evidence 
that the proteins excite pancreatic secretion primarilj 
if not entireh through their effect on the gastric 
glands, or the excitation of the pancreas bv proteins is 
due to the gastric secretion thev excite acting in the 
intestine ’ 

Since the effect of gastnc secretion has presumabh 
been eliminated in observations 1 and 2 the absence 
of stimulation of the pancreas after the adminis- 
tration of glucose and casein was not unexqiected In 
the experimental laboratorv both a quick and a de 
laved stimulation of pancreatic secretion bv fat have 


dunng the second and fourth periods, in spite of con 
tinuous suction, and maj have been a factor in causing 
the greater increase in volume, total amjlase and total 
lipase seen in the second and fouith penods after the 
introduction of olive oil over volume, total amviase 
and total lipase noted in the other periods (Figs lA) 

Water alone stimulated secretion in the experimental 
animal directh bv waj of the intestine, and its niavl 
mal effect (300 to 600 cc ) is reached in about one 
hour (6) If the small amounts of water, in which the 
glucose and casein were administered in these obser 
vations stimulated pancreatic secretion, such an effect 
was not observed 

The concentrations of amjlase increased to more 
than fasting levels those of lipase were essential!' 
unchanged after the introduction of glucose, casein 
and olive oil into the duodenum The fact that the 
concentration of amjlase in the pancreatic juice after 
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the intioduchon of plutose, casein and olne oil into 
the duodenum 'ivas greatei than the concentration of 
am\lase undex fasting conditions sugge^^ts that foods 
stimulate the secretion of am^lase in greater concen- 
trations than are seen undei fasting conditions Since 
it is known howe\er that the concentration of am\lase 
\nries imerseh according to the rate of secretion 
under some conditions, it is possible that the high con- 
centiations of amjlase noted in these obser\ations 
were the effects of concentiaition brought about b\ the 
\en small \olumes of panel eatic juice secreted Con- 
centrations of lipase as detei mined b\ the method of 
Cherre and Ciandall ha\e not clearh aaried with the 
late of secretion in these obsenations, or in those 
pie\ioush reportc'd b' two of us (7) 

Sterriwn of the pavcrcao tln-ovoh the external 
pancreatic fi'-tnla nithont exclv’^ion of ejo'^tne juice 
from ih*' aiwdcnvm Fasting secretion — The collection 
of thirt% -minute fractions was started at 3 00 o'clock 
111 the morning nine hours after the subject s last 
meal and was continued until S 00 o’clock in the 
morning The \olume foi the successne thii la -minute 
period-, was 0 5 2 0, 3 0, 1 0 1 0, 0 9, 0 4 3 9, 2 5 and 
2 0 cc The average aolume per thirta -minute period 
was I 7 cc The concentration of bicaibonate in milh- 
mols foi the successne thirt\ -minute periods was le- 
spectn da 0 08 0 07 0 OS, 0 08, 0 07, 0 OS, one not de- 
termined, 0 07, 0 09 and 0 08, for each cubic centi- 
meter of pincreatic juice The aalue for total bi- 
carbonate in millimols pei specimen was lespectiaela. 


0 04, 0 14, 0^4, 0 08, 0 07, 0 07, one not detei mined, 
0 33, 0 23 and 0 IG 

Comment — The aolume and secretion of bicarbonate 
during the fasting state was low The patient slept 
aaell until 6 30 in the morning The increase in se- 
cretion between 3 30 and 4 30 in the morning sug- 
gests a periodic secretoia actiauta of the stomach and 
pancreas The patient aaaakened at 6 30, aiose and 
shaaed The secietion increased aaith activita and wuth 
the approach of meal time 

Secretion after the oral administration of pure 
foods — In obsei-amtions 4 5 and 6, respectia ela , 100 
gm of glucose in 300 cc of water, 25 gm, of casein in 
100 cc of aaater and 2 fluidounces (59 cc.1 of oliae 
oil in 100 cc of aaater weie administered oralla 

After the oral administration of 100 gm. of glucose 
fobseraation 41 , the amlume of juice for the first thirta^ 
minute period was aboae aa-erage fasting aolume Cl 7 
cc ) , the aolume decreased thereafter, but inci eased to 
more than fasting aolumes and attained maximal 
a'alues during the lourth and fifth hours aftei-waid 
(Table I Fig Ij The aalues for pH inci eased to 
high leads, aahere thea aaere maintained for fiae houra 
(Table II) The concentration of bicarbonate gradu- 
alla increased from 0 07 millimol per cubic centimetei 
to 0 10 millimol pei cubic centimeter in the fourth and 
fifth hours (Table III) The values for total bicarbon- 
ate per unit of time aaere onla moderatela eleaated 
aboae fasting aalues (0 04 to 0 33 millimol per sample) 
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dunnp the first three hours (0 17 to 0 32 milhmol per 
sample), but T;\ere increased markedh in the last two 
hours (0 50 to 1 02 millimols per sample) The con- 
centration of amylase was constant at 2 4 cc of tenth- 
normal potassium hjdro'^ide until the sixth thirty- 
minute period (Table IV), and then decreased (Fig 
4) as the ^olume of juice, concentration of bicarbonate 
and total output of bicarbonate increased The value 
for total amylase W'as very high (12 8 cc of tenth- 
normal potassium hjdroxide) in the first thirtv'-minute 
sample, but the values then decreased about 60 per 
cent, remained at these levels until the fourth and 
fifth hours, when they again increased as the volume 
of juice, concentration of bicarbonate and total output 


lipase, the concentration of amylase decreased slightlv 
and that of lipase increased slightlj wuth the increase 
in the total output of these enzvmes The type of se- 
cretion (with the exception of the increase in the con 
centration of lipase, as noted previoustv) observed 
during the fourth and fifth hours resembled that seen 
after stimulation wuth purified secretm The delayed 
secretm-hke effect may be pointed to as the character- 
istic feature in this observation of the response of the 
pancreas to stimulation with glucose administered 
orallv 

Aftei the oral administration of 26 gm of casein 
(observation 5), the volume of juice reached a mavi- 
mum <9 0 cc ) wuthin the first thirty -minute period 




Fig 4 The effect of glucose, casein and olive oil administered orally on the con 
centration and total secretion of amvlase per unit of time in pancreatic juice secreted 
through an external pancreatic fistula 


of bicarbonate increased fFig 4) Curiously enough, 
the concentration of lipase decreased instead of being 
maintained at a more or less constant level, as m the 
case of amvlase, and then increased in the late hours 
of the experiment instead of decreasing, as in the 
case of amvlase (Table V, Fig 5) The values for 
total lipase were low after the first thirtv -minute 
samples, until the fourth and fifth hours and then in- 
creased (Fig 5), follovvnng the tvpical behavior of 
volume, concentration of bicarbonate values for total 
bicarbonate and total amylase In other vv ords stimu- 
lation vvath glucose administered orallv increased the 
volume of juice (Fig 1), concentration and total out- 
put of bicarbonate and total output of amvlase and 


was maintained at about this level for two hours, then 
gradually decreased to near basal levels in the tenth 
thirty -minute period (2 5 cc ) (Table I, Fig 1) Tlie 
values for pH, concentration of bicarbonate, total bi- 
carbonate, total amvlase (Fig 4), and total lipase 
(Fig 6), followed the pattern set by the values for 
fluid volume (Tables II, III, IV and V) The tvpe ^ 
pancreatic secretion in this observation resembled 
that seen after stimulation with punfied secretin, but 
was more vigorous and prolonged 

Most interesting was the response of the pancreas 
to the oral administration of 2 fluidonnces (69 cc.) of 
olive oil (observation 6) The volume decreased m 
the second thirty -minute period and remained low 
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(Table I Fig 1) Volumes less than a\erage fasting 
levels M-ere comparable to the \en low %olumes seen 
after stimulation with casein and glucose introduced 
into the duodenum, from which the gastric juice was 
excluded (obsenations 1 and 2, Table I) The values 
for concentration of bicarbonate and total bicarbonate 
likewise decreased to \ei% low levels (Table III) The 
concentration of anidase behaced in striking fashion 
(Fig 4) , it graduallj increased, reaching lecels 
higher than the high leiels noted aftei stimulation 
wnth glucose and casein introduced into the duodenum, 
from which the gastiic juice had been excluded 
(obsenations 1 and 2) , the total arajlase per unit of 
time behaaed in a similar fashion reaching a moderate 
high le\el in spite of the low lolume of juice secreted 
(Table IV, Fig 4) The concentration of lipase gradu- 
allv decreased (Fig 5) I\Iost remarkable was the low 
total secretion of lipase an obsenation contran to 
w'hat might be expected if olive oil had the specific 
action of increasing the secretion of lipase (Table V, 
Fig 51 In this obsenation oli\e oil not onh failed to 
stimulate pancreatic secretion, but actuallj depressed 
the secretion to less than values obtained under normal 
fasting conditions (excepting amvlase) Stimulation 
of the secretin mechanism apparenth did not occur 
Comment — Glucose and casein in these amounts ad- 
ministered orallv proved to be vigorous stimulants of 
external pancreatic secretion Glucose and casein ad- 
ministered orallv increased the secretion of fluid 
volume (Fig 1) increased the concentration of bi- 


carbonate and the total amount of bicarbonate, amv'- 
lase (Fig 4) and lipase (Fig 5) per unit of time The 
stimulating effects of glucose (Figs 1, 4, 5) were de- 
lav ed until the fourth and fifth hours, whereas that 
of casein (Figs, 1 4, 5) was immediate and maximal 
during the first two hours The pattern of secretion 
of all these factore was remarkablv similar after the 
admin'stration of either glucose or casein 
The concent! ation of amvlase was lowest when the 
fluid volume was greatest after the administration of 
both glucose and casein (Fig 4) The concentration 
of lipase was lowest when the fluid volume was lowest 
after glucose had been administeied orallv and was 
not changed in anv direction after casein had been ad- 
ministered orallv (Fig 5) 

During the first three hours the administration of 
casein doubled the volume output, trebled the bi- 
carbonate output, increased the total amvlase output 
about 25 per cent and tiebled the total lipase output 
as compare(\ to the action of glucose, whereas during 
the five-hour period the administration of casein 
stimulated the volume output onlv 10 per cent more, 
the bicarbonate output only 20 per cent more the amy- 
lase output onlv 10 per cent less, and the total lipase 
output but 30 per cent more than glucose did (Tables 
I, III, IV and V) Casein in the amount administeied 
proved to be onlv a slightlv more potent stimulant of 
external pancreatic secretion than glucose Actuallj*, 
the effect of glucose and that of casein over the five- 
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hour period was so similar that their action probablj 
should be considered equal in the two observations 
On the contran, resiews of previous observations (8- 
10) disclose that a carbohvdrate diet produced more 
secretion than did a protein diet The diffeiences are 
probabh best explained on the basis of diffeiences in 
foods used and duration of the observ’ations 

The effect of olive oil administered oralh on ex- 
ternal pancreatic secretion was entiieh different from 
the effect of either glucose or casein administered 
oralh Glucose and casein stimulated the secietion of 
fluid volume bicarbonate, amjlase and lipase but olive 
oil did not provoke anj such effect The values for 
fluid volume, concentration of bicarbonate total bi- 
carbonate and total 1 pase rapidlv decreased after the 
ingestion of olive oil to the verv low levels noted in 
the fasting slate, and remained there for the duration 
of the observations 


V sunit 10 
\tnwa 1 

Punfied secretin administered intravenoush pro-- 
duces a rapid increase in fluid volume of pancreatic 
secretion in the concentration and total secretion of 
b carbonate and in the total secretion of amjlase, 
tiw-psin and lipase, but reduces the concentration of 
enzvmes during the period when fluid volume is 
gieatest (1, 4, 7) Glucose and casein administered 
orallj' produced exactlv the same secretorj response in 
these obsenations In fact, the secretorj' response of 
the pancreas to glucose and casein administered orallv 
was so similar to that evoked bj' purified secretin that 
it appeal's that acid gastric contents, bv means of their 
effect on the secretin mechanism and not the foods 
acting directlv on the pancreas, determined the re- 
sponse The food apparenth determined the time of 
the response Casein provoked an immediate response, 
glucose a delajed response It has been suggested 
(10) that the delaj in the appearance of maximal se- 
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Fig 6 The effect of glucose, casein and olive oil administered orally on the con- 
centration and total secretion per unit of time of lipase in pancreatic juice secreted 
through an external pancreatic fistula. 


The contrasting behavior of the concentrations of 
lipase and amvlase after the oral administration of 
olive oil IS of interest The concentration of lipase de- 
creased but curiouslv enough, the concentration of 
amjlase increased and reached levels seen onlj during 
observations in which the gastric secretions were pre- 
vented from entering the duodenum and in which 
liuro food was introduced directlv into the duodenum 
through the duodenal tube An increase in the values 
for total amvlase paralleled the increase in the values 
for the concentration of amvlase 

The volume and output of bicarbonate 1 pase and 
probabh amvlase which followed the oral adminig- 
trition of olive oil were much smaller than those 
which followed the administration of glucose and 
caieiD, although the output of amvlase after the ad- 
ministration of olive oil was much nearer the output 
of amvlase after glucose and caaein had been adminis- 
tered than were the volume and output of b carbonate 
and lipase isee totals in Tables I III IV and \ ) 


cretion after the taking of glucose mav be related 
somehow to the delaj'ed emptj ing time of the stomach 
brought about bj the hv'pertonic nature of the solution 
of glucose described bj Shaj and Gershon-Cohn (9) 
The effect of olive oil when it was administered 
orallv on pancreatic secretion was totallj dissimilar to 
the effect of glucose and casein The features charac- 
teristic of stimulation with purified secretin so ciearlj 
noted after the giving of glucose and casein were 
totallv missing The absence of a secretin-hke effect 
suggested that gastric juice did not enter the duo- 
denum. either because of suppression of the gastnc 
secretion or gastnc emptj ing bv the olive oil The 
observations made in dogs bv Farrell and Ivj 
maj be pertinent in e'xplaining the effect of olive oil 
as just noted These authors demonstrated that olive 
oil reduces gastnc secretion during the first and 
second hours after it is administered, but thej also 
found that olive oil increases gastric secretion during 
the third and fourth hours 
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The coiictntiation of annlase after the pi'inp of 
oluo oil attained \.dues gicatcr than tlio'^e obseued 
cNenheic in oh'soraations 1 to C inducne The in- 
cro'i^e in Nnlue.-^ otcurred a<: the volume of juice de- 
ci eased to a \erv low level, su^rirestinfr that the hi^h 
values vveie to some extent due to the concentration 
brought iboul b\ a low volume of secretion A similar 
cxplinition loi the hiph values for concentration of 
amvIV'C his been sufrjrested in observations 1, 2 and 
1 in which the same combination ot low volumes ind 
hiRh values for concentration of amvlase were eii- 
counteled 

It IS cuuous that the admmisti ition ot olive oil 
should have luen followed bv an inc lease in the con- 
centration of amvlast? (.Fitr 4) and not of lipase (Pik 
a I It IS doubtful that olive oil has o specific stimu- 



Fir' C The effect of ephednne salfate (H) on the 
volume of pancreatic secretion, induced bv a meal and se- 
creted throuph an external pancreatic fistula 

latinp effect on the concentration of amjlase It did 
not show anv greater effect on the concentration of 
amvlase than did glucose and casein in tlie obser- 
vations in which gastric juice was excluded from the 
duodenum and in which the food w is introduced di- 
lectlj into the duodenum (observations 1, 2 and 3) 
The contrast in behavior of pancreatic secretion 
after stimulation with pure foods introduced into the 
duodenum, from which the gastric juice had been ex- 
cluded, and after stimulation with pure foods fed 
orailv, was instructive to us (Fig 1) The first tN^pe 
of stimulation produced little secretion, regardless of 
the food used, the second produced a copious secretion 
rich in all the factors studied when glucose and casein 
were used, and but little secretion when olive oil was 
used Pancreatic secretion was minimal when gastric 
juice was excluded mechanicallv from the duodenum 
or when gastric juice presumablv was excluded bv the 


phvsiologic effechof olive oil Secietion was increased 
whenever the gastric juice enteied the duodenum The 
continst in the magnitude of the values obtained with 
and without stimulation with gastric juice leaves little 
doubt as to the relative importance of gastric juice 
and of glucose, casein and even of olive oil in pro- 
ducing the secretion not onij of water and alkali but 
also of enrvmes in this individual Gastnc juice 
certaiiilv appealed to be more potent than food in this 
respect 

Secretion after the ingestion of mixed foods — The 
volume of panel eatic juice secieted during a twenty- 
four houi period was measured It totaled 212 6 cc 
Duiing the twentv-four hour peiiod the patient vvas 
given breakTast containing approximatelv 60 gm of 
carbohvdrate 15 gm of protein and 37 gm of fat, 
lunch consisting of about 114 gm of carbohvdrate, 30 
gm of piotein md 15 gm of fat and dinner of similar 
proportions 

High c iihohv diate, high protein, low fat meals were 
fed in obseiaations 7 and 8 a high carhohvdi ate, low 
piotein, low fat meal was fed in obsenation 10, a low 
carbohvdrate, high animal protein, high fat meal was 
fed in obseivntion 11, and relativelv low caibohvdrate, 
low piotein high fat meals vveie fed in observations 
12 and H The values foi caibohvdrate piotein and 
fats are given in grams in each table 

Perusal of the data (Tables I to \ observations 7, 
8, 10 ]] and 12) discloses that the total volume of 
juice and values for total bicarbonate, total amjlase 
ind total lipase after stimulation with the high carbo- 
hvdratc, high protein, low fat meal in observations 7 
and 8 are not diffeicnt from the volume and values foi 
total bicarbonate, amv lase and lipase after stimulation 
with a meal containing almost identicallj the same 
amount of caibohvdrate and fat but almost no protein 
(observation 10) Panci eatic secretion seemed to be 
slighth gi eater after the high caibohvdrate, low fat 
meal containing much protein (observations 7 and 8) 
than after the ingc>stion of a high carbohvdrate low 
fat meal containing little protein (obseivation 10) 
Moie interesting are the definitelv greater volume and 
values for total bicarbonate, total amvlase and total 
lipase obtained after ingestion of the high carbo- 
hvdrate, high protein, low fat and high carbohvdrate, 
low protein, low fat meals (observations 7, 8 and 10) 
than after ingestion of the low caibohvdrate high 
protein, high fat meal in experiment 11 The large 
amount of fat in the low carbohvdrate, high protein, 
high fat meal (observation 11) seemed to neutialize 
the effect of protein and measurehh to diminish the 
secretion This effect of fat was not unex-pected in 
view of the effects of olive oil obtained m obsenation 
6 Curiouslv enough, the same amount of fat in the 
meal given in observation 12, in which there vvas a 
greater amount of carbohvdrate and little protein, did 
not suppress secretion In this experiment the volume 
inci eased prompth to high levels 

The concentration of amjlase vvas low in the first 
thiidv -minute specimen and became lower aftei in- 
gestion of the high carbohvdrate, high protein, low 
fat meal (obsenation 8) , was low and became slightly 
lower after ingestion of the low carbohvdrate, high 
protein and high fat meal (obsenation 11) , but vvas 
high and was not defimtelj increased or decreased 
after ingestion of the high caibohvdrate, low piotein, 
low fat meal (observation 10) 
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Tlie concentration of lipase was, on the average, 
higher after the ingestion of a high carbohvdrate, 
high protein low fat meal (observation 8) than after 
ingestion of high carbohvdrate, low protein, low fat 
(observation 10) and low carbohvdrate, high protein, 
high fat meals (observation 11) the concentration 
fluctuated in no definite direction In general, the 
action of the mived meal was determined bv the foods 
predominating in the meal, the high carbohvdrate or 
high protein meals producing more secretion than a 
high fat meal 

The effect of ephedrme sid/atc on the secretion of 
the paverens — Ephedrme sulfate in a dose of H grain 
(0 05 gm ) (Fig 6) was administered subcutaneoush 
in observation 9 at the start of ingestion of a high 



Fig 7 The effect of atropine sulfate on the volume of 
pancreatic secretion induced by a meal and secreted 
through an external pancreatic fistula 


carbohvdrate, high protein, low fat meal similar to 
that given in observations 7 and 8 The volume of 
luice secreted in the five-hour period after ingestion 
of a meal and the administration of ephedrine sulfate 
was approximatelv SO per cent less than it had been 
in the five hours after ingestion of a meal wathout the 
administration of ephedrme sulfate. Although the 
data are incomplete in so far as bicarbonate, amvlase 
and lipase are concerned, comparison of the data for 
corresponding thirtv -minute periods when ephedrme 
sulfate was and w-as not given, likewise indicates that 
ephedrine sulfate decreased the values for concen- 
tration and total bicarbonate did not markedlv affect 
the values for concentration of lipase but decreased 
the value for total lipase and increased the concen- 
tration of imvlase but did not affect the total output 
of amvIoRO so far as can be judged In short, ephe- 
dnne sulfate reduced the volume of juice total output 
of bicarbonate and lipase, but did not appreciablj 


affect the output of amylase m this observation Craft 
(12) has concluded that ephedrme sulfate given 
subcutaneoush decreases the volume of pancreatic 
juice, just as epinephrine does probably bj means of 
Its inhibitorv effect on the secretion of pancreatic 
juice through the vasoconstrictive action on the blood 
vessels of the pancreas, resulting m a decrease m the 
minute volume flow of blood to the pancreas and a de- 1 
crease m the secretion of pancreatic juice 

Effect of atropine sulfate on the external secretion 
of the pancreas — Atropine sulfate m a dose of 1/75 
grain (about 0 0009 gm ) (Fig 7) was admmisteied 
subcutaneoush in observation 13, at the beginning of 
the meal and agam at the end of the first and of the 
second hour after the ingestion of the meal In ob'^er- 
vation 12, an identical meal was fed and atropine 
sulfate was not administered, m order to furnish data 
for comparison However, because of error, the onlv 
data secured in this observation were the volume of 
secretion for each thirtv -minute period Companson 
of the data from observation 13, in which atropine 
sulfate was given, with data from other observation', 
m which atropine sulfate was not given, shows that 
the volume of secretion and the values for pH, con- 
centration and total bicarbonate of each specimen 
were unaffected m the first hour, but were reduced in 
the second and third hours after the start of the ex- 
periment Atropine sulfate did not appreciablj affect 
the concentration or total output of amvlase, but re- 
duced slightlv those of lipase. ' 

Atropine sulfate reduced that part of the secretion 
stimulated particularlv bj the secretin mechanism. 
Observers agree that atropine sulfate reduces the 
volume of pancreatic secretion Its effect is not a direct 
but an indirect one on the secretin mechanism through 
its reduction of gastric motility and secretion as has 
been shown bj Farrell and Ivw (11) and others 
Effect of purified secretin and mecholyl chloride on 
the external secretion of the pancreas — Purified se- 
cretin was administered intrav enouslj in doses of 1 
clinical unit for each kilogram of bodv weight and 
mecholvl chloride (acetvl methvlcholme chloride) was 
admimstered subcutaneouslv in doses of 15 mg to the 
patient after a tvvelv'e-hour fast The secretion was 
collected first in four fractions of ten minutes each, 
and then in two fractions of twentj minutes each 
Secretin produced a large volume of secretion, vnth 
a high pH, a high concentration of bicarbonate and a 
high total bicarbonate per fraction The concentration 
of amvlase decreased in the second and third fractions 
The total secretion of amvlase was greatest in the 
first ten-mmute ajiccimen after stimulation In the'e 
respects the secretion of pure pancreatic juice from 
the fistula behaved in a fashion similar to that of the 
pancreatic secretion collected from the duodenum, 
from which the gastric juice had been excluded (1,7) 
The behavaor of lipase failed to follow a definite 
pattern in these two experiments, as it mav fail fo do 
vvhen this secretion is collected from the duodenum, 
from which gastric juice is excluded 

Rough comparison of the maximal values for volume. 
pH, bicarbonate and enzymes in juice collected from 
the fistula after stimulation wath purified secretin and 
after stimulation with pure foods or mixed meals is 
instructive To do this, the sum of the values for the 
first three fractions of ten minutes each, after the nfl 
mimstration of secretin is compared with' the mnxi- 
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mal \ allies for a thiitv-minute penod, after ingestion 
of a meal The maximal thntv-mmute volume nftei 
the administration of secretin iias about 60 poi cent 
gi eater than the greatest volume encountered in any 
thirtv-minute penod (specimen 6, obseiiation 8) 
after the ingestion of food The maximal value in the 
thirty -minute specimen after the admimsti ation of se- 
cietin i\as foi bicarbonate, about 50 pei cent greatei , 
foi amilase 20 pei cent less foi lipase, about 70 pei 
cent greatei than the gieatest \alues obtained in any 
thirti^-minute specimen aftei the ingestion of food 
(specimen 4, obsen ation 5, in the case of carbonate, 
specimen 1, observation 5, in the case of amylase, 
specimen 2, observ'ation 8, in the case of lipase) As 
a stimulant of pancreatic secietion, the preparation of 
secretin used, in doses in which it was given intra- 
venouslj, is in a general way as potent or slightlv 
more potent than food given orally but its effects are 
of much shoitei duration 

After the administration of mechohl chloiide, the 
volume of secietion obtained from the fistula for each 
ten-niinute period was veiy small, the concentration 
of bicarbonate was moderate The values for volume, 
concentration and total bicarbonate were similai to 
those of the fasting secretion, both with and without 
the gastric juices entering the duodenum As pievu- 
oubIv reported (7) mecholvl chloride had no great 
effect on the secretion of fluid and bicarbonate Mc- 
Caughan, Sinner and Sullivan (8) found, on the con- 
trarj', that mecholvl chloride given b> cataphoresis is 
more of a stimulant of volume output than is puiified 
secretin, water, beef bioth, olne oil, dextiose, mixed 
meal, hjdroehlonc acid, peptone, physostigmine or 
pilocarpine hjdrochloride Its action presumabh is 
due to stimulation of the paiasvmpathetic neive fibers 
supplying the pancreas 

After stimulation with secretin and mecholyl chlo- 
ride combined, the values for volume, pH and bi- 
carbonate were similar to those obtained after stimu- 
lation with secretin alone wheieas the values for 
amvlase and lipase were greater than those for se- 
cretin alone If the sum of the values for the first 
three ten-minute periods after stimulation with se- 
cietin plus mechohd is compared to maximal values 
for any thirtv -minute period after stimulation wnth 
foods, it IS seen that secretin plus mecholj 1 is a some- 
what moie potent stimulant of volume output, total 
bicaibonate, total amvlase and total lipase than are 
foods, but that the effect is less prolonged The combi- 
nation of purified secietin and mecholyd chloride as a 
stimulant of external pancreatic secietion produces 
greater values for all components of external pancre- 
atic secretion than do foods or secretin given alone 
as pieviously reported (13) 

CONCLUSIONS 

A case of external panel entic fistula in which cure 
was effected surgically has been reported Certarn 
physiologic obserrations were made 


The fasting secretion of panel eatic juice thiough 
the external fistula, when the pancreatic juice was ex- 
cluded from the duodenal cavity, was low’ in volume 
and in total bicarbonate and enzy'me content 

The fasting secietion of pancreatic juice thiough 
the external fistula, when the gastric juice was allowed 
to enter the duodenal cavity, was variable but, for the 
most part was low in volume and bicaibonate content 

The secietion of panel eatic juice through the ex- 
ternal fistula, w’hen gastric juice was excluded from 
the duodenum, ivas not measurably’ stimulated bv 
glucose and casein and w’as only slightly stimulated by 
olive oil introduced through the duodenal tube into 
the duodenum 

Secretion of pancreatic juice through the external 
fistula was stimulated vigorously bv glucose and casern 
administered orally The effect of glucose and casein 
was similar to that obtained by administration of 
purified secretin They effected an increase in volume 
and an inciease in the total secretion of bicaibonate, 
amylase and lipase, just as purified secretin does The 
secretion of pancreatic juice through the external 
fistula and its content of bicarbonate and lipase was 
not stimulated and was pixibablv depressed by olive 
oil administered orally, the secretion of amylase, on 
the contrary, appeared to be mildly stimulated The 
tv’pe of secretory response of volume of bicarbonate 
and of enzymes seemed to depend, first, on the gastric 
secietoiy response to food and emptying time of the 
stomach and, second, on the effect of gastric secretion 
on the secretin mechanism The type of secretory re- 
sponse did not appeal to depend as much on the effect 
that food exerts diiectly on pancreatic secretion as on 
the effect of foods on gastric secretion Gastnc con- 
tents (gastric secretion plus food) was a much more 
potent stimulant of panel eatic secretion than were 
foods alone 

The secietion of pancreatic juice thiough the ex- 
ternal fistula after the administration of mixed meals 
depended on the piopoition of the different foods 
present in the meal Meals low in fat and high in 
carbohydrate and protein stimulated a greater flow of 
all components of the pancreatic juice than did meals 
high in fat 

Ephediine sulfate and atropine sulfate decreased 
the fluid v’olume and values for total bicarbonate and 
lipise, but did not materially diminish the total amy- 
lase v’alues of pancreatic juice secreted through the 
external fistula Secretin in the doses given appeared 
to be equal to or someyvhat moie potent than did the 
normal secretin mechanism stimulated by a meal in 
producing secietion of panel eatic juice for each unit 
of time Mecholyl chloride (acetyl methylcholine 
chloride) did not appreciably increase the secietion of 
fluid volume or bicarbonate to more than fasting 
values Secretin plus mecholyl chloride evoked a 
greater secretion of all components of external se- 
cietion than did anv othei stimulant used 
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S TAGE purified secretin has become commercialh 
a\ailable data on the tompoaition of tlie pancre- 
atic 3 Uices in healthi and pathological subjects ha\e 
been accumulating The results obtained for diabebc 
subjects are rather limited and are not entireli con- 
sistent Of the pancreatic juices from the four dia- 
betic subjects used b\ Agren, Lagerlof and Berglund 
(1) two were normal with respect to the \alues for 
volume, and for concentrations of bicarbonate, trypsin 
and amilase However, the third subject had a low 
concentration of bicarbonate and the fouith a low se- 
cietion of amilase These denntions in the third and 
fouith cases could be correlated with seiere cholan- 
gitis and jaundice in one and acute pancreatitis with 
jaundice in the other 

The obsenations of Diamond and his cowoikers (2) 
were similar Of the four cases studied, two had low 
lalues for the bicarbonate in the pancreatic juice one 
a low lijiase and one was normal in all respects The 
complications of gall stones in two of these subjects 
and acute edema of the pancreas in the third mai haie 
affected the composition of the duodenal pancreatic se- 
cretion Similar deviations in the composition of these 
juices were observed in three of the six diabetic sub- 
jects used as a part of a larger studi and reported 
recenth from this laboratory t3) The volumes of 
secretion and the total bicarbonate amjlase and 
trjpsin in these three cases were less than those of the 
contiol group 

These observations seemed to warrant a more ex- 
tended atudj of the results of the application of the 
secretin test to diabetic patients Our owai group has 
now been increased to 13 and the results are presented 
in this paper 

EXPERIMENTAL 

The subjects of this studj wore 13 patients in the 
University of Itlichigan Hospital who had unquestioned 
diabetes mellitus The test was performed in the 
manner previooslj described after a 12 hour fast and 
with the use of one clinical unit of secretinf per 
kilogram of bodv weight The combined duodenal- 
pancreatic juices and the gastric juice were withdrawn 
continuoiislj but separatelv through a soft rubber 
double lumen tube. The time of collection comprised 
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of two 20-minute periods prior to the intravenous ad 
ministration of the secretin and four consecutive 
peiiods afterwards, the first two of 10-minutes du- 
ration and the last two of 20-minutes duration The 
volume pH, bicarbonate and Meulengrecht number of 
each of the samples thus obtained were determined 
Likewise in the first six cases, the tivptic and amy- 
lolvtic activities were also estimated m the indindual 
samples How’ever, in the last seven cases the pro- 
cedure was changed as the total secretion of enzvmes 
and not the concentration in each sample had been 
found significant A pooled juice representative of 
the total seci'etion was obtained bv mixing aliquots 
which were pioportional to the respective volume of 
each sample collected after the administration of se- 
cretin In this wav the number of determinatiomi 
weie decreased and sufficient material was alvvavg 
available for duplicate determinations The analvtical 
procedures were the same as described previously (3) 

The analvtical data are presented in Table I and the 
leievant clinical data in the clinical notes The ages 
of the subjects range from 10 to 64 vears, ten being 
under 30 v eel's and three ovei 46 The period of 
known duration of the disease in these subjects varied 
fiom less than one vear to 17 vears In one instance 
the secietin test was given the daj after the diabetes 
had been diagnosed 

Definite abnormalities in the composition of the 
duodenal-pancreatic juices were found to occur where 
the known duration of the disease had been of 3 or 
more jears Even subject who had had diabetes 3 
vears or longer showed two or more deviations when 
compared with the control group reported in the 
previous paper (3) Of the eight diabetica consti- 
tuting this group (cases 43, 11 44, 10, 35, 86 and 13) 
SIX had a diminished or borderline volume of secretion, 
five a low value for the maximum concentration of 
bicarbonate and seven a low total secretion of bi- 
carbonate As pointed out prevnouslv (3), the total 
secretion of bicarbonate for the entire period of 
collection is a better index than the maximum concen- 
tration of bicarbonate of a single sjiecimen collected 
during the test period Likewise the anivlase actnitv 
was either borderline or distinctlv low m seven 
instances The data for the trvptic actmb are not 
complete because in two instances the volume of some 
of the samples had been too small to permit delenn!- 
nation However, three of the six cases for which we 



Joi'n D D 
Jamjar\ tO-13 


Pollard ft al — External Secretion of the Pancreas and Diabetes Mellitus 


21 


ha\e complete dalii on tlie tivptic activity liad a di- 
minished secretion of trvpsin 

Of this gioup of eight Mho had had the diabetes 3 
\eais or longei, the two subjects vho exhibited the 
least de\ntions fiom oui gioup of noimals weic cases 
35 and 44 The lattei was consideied to be a mild 
diabetic and the disease w’as known to have been 
piesent foi 5 lears In case 36 the absence of gall 
bladder function mav hive been lesponsible foi the 
ipparenth normal volume of secretion and bicaibon- 
ate accompanied bv bordeiline values foi the two 
enzjmes The hepatic bile would augment the values 
foi both the volume and the bicaibonate without af- 
fecting the values foi the total secietion of enzymes 
This effect of the free flow’ of hepatic bile was noted 
m a previous studv of eight cases of gall bladdei dis- 
ease (3) Thus only one instance of boiderlinc values 
for trv psin — amylase were obsei \ ed and all the values 
for volume and bicarbonate weie above the minimal 
figuies for the contiol gioup Hence the bordeiline 
values in case 36 might be attiibuted to the diabetes 
mellitus The diagnosis of cholecystitis in case 35 had 
been made on the basis of svmptoms 

The remaining five cases (38, 41, 6, IG and 42) had 
had diabetes 1 6 vears or less In this group only one 
subject, case 41, exhibited a diminished secietion of 
bicarbonate and enzvmcs The volume of seci etion was 
slightly above the minimal value for the control gioup 
That this patient was still excreting sugar and had a 
high fasting blood sugai at the time of his dismissal 
from the hospital 3 weeks latei mav be significant 
These deviations observ’ed, using the contiol group 


as the standard, could not be cor related with the age 
of the subjects, the blood sugar level, the presence or 
absence of acidosis at the time the secretin test was 
performed, the diet or the amount of insulin being 
administered 

DISCUSSION 

The subjects used in this studv had been selected 
onlj insofar as to give a wide range in the age of the 
patients, in the severity of the disease and in its du- 
lation Fur thei more, they weie singularly free of 
other gastro-intestinal disturbances with the exception 
of thi ee cases Two had mild chronic cholecystitis, one 
wathout stones (case 36) and one with stones (case 
16), and the thud case had steatorrhea (case 16) 
The other ten were entnelj free of symptoms and 
signs of any gasti o-intestinal disturbance The ab- 
sence of biliary disease in these ten subjects theie- 
fore stands in mniked contrast to similai experiments 
on diabetics as leported bv other authors 'WTiile the 
total number of cases is small, nevertheless the fact 
that the duration of the disease was the only con- 
dition which could be correlated with the deviations 
obseiwed seems significant 

These lesults aie in part similar to those obtained 
by Jones and his gioup (4) in their extensive study 
of pancreatic secretion of diabetic subjects They 
found that a diminished enzyme activity in 49 pel cent 
of the 68 patients could not be con elated with fasting 
blood sugar levels or severity of the disease How'evei, 
the duiation of the disease did not appear to be re- 
lated to the abnormal enzjmatic activity In that in- 
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Coniposifioii of dttodcval-panci caitc paces obtained from vidtvidna’s with diabetes mellitus following injection of 
sccietvi 
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tone unit ot trypsin dci^lKnnte*^ thnt quantity of entjTnc which cfTccta a hyclrolyBis of a cnsein buffer Mibstmte under pnven conditions corrcsnondinir 
to 0 2C0 cc of 0 I N sodium hydroxide (3) 

tThc unit of amylase Is the reducing ftubstnncco expressod ns mlUiKtnms of kIucoso produced by the notion of 1 cc of the juice on a starch substrate 
under pi%cn conditions (8) 

'Indicates an abnormal or iM^rderllno value on the basis of the control frroup (8) 
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\ estimation magnesium sulfate and cream were used 
in place of secretin, and the samples were collected 
through a single lumen tube 

No necrops\ material was available from anv of 
these cases and hence direct con elation of the his- 
tological changes of the pancreas was impossible 
Howeiei the lack of an\ charactenstic histological 
changes in the pancreas of diabetic patients as re- 
ported in the literature is striking The pancreases 
of the juienile diabetic patients and those of adults 
who ha\e had the disease but a sliort time exhibit few 
or no abnormalities regardless of the se\eritj of the 
dneace (5) One of the changes which might be 
correlated with the diminished secretions reported 
here is the presence of fibrous bssue so that some- 
times the acinar tissue almost completeh disappears 
particularh when it centers about the duct (6) 
tt'arren al-o claims that in instances of se\ ere h\ ahm- 
zation or fibrosis of the islands at least a moderate 
degree of interacinar fibrosis is alwais found Further- 
nioie acinar sclerosis is not apparent in cases much 
under two lears duration (7) 

According to recent work the bicarbonate ions in 
the pancreatic juice of dogs are belieied to originate 
chiefli from the bicarbonate ions of the plasma and 
not from the metabolic carbon dioxide of the cells of 
the gland i81 The use of radio actue carbon, C, 
made this differentiation possible The bicarbonate 
ions pass freeh both into and out of the cells of the 
pancreas whereas the chlonde ions do not pass out 
readih and thereb\ ma\ regulate the bicarbonate con- 
centration of the juice Therefore, the diminished se- 
cretion of bicarbonate and enz\'mes supported bi the 
apparent origin of the bicarbonate ions and the his- 
tological changes noted abo\e suggests that the acinar 
tissue IS affected when diabetes mellitus is of long 
duration 

SUMMARY 

1 Thiiteen subjects with diabetes mellitus were 
u=ed in a clinical stude of the '-ecretin test 

2 The obsened deviations from the control group 
of four patients were diminutions in volume of se- 
cretion and total secretion of bicarbonate and the en- 
rvmcs annlase and tnpsin With one exception these 
changes wore confined exclusneh to those patients 
who had the disease for 3 a ears or longer 

t The«e abnormalitie.s of the duodenal-pancreatic 
juice could be correlated onli with the duration of 
the di‘;ease and not with the age of the patient the 
severiU of the disease, the presence or absence of 
acidosis, the amount of insulin required or the diet 
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CLINICAL NOTES 

Ccac as. Xcen Im teat 3-13-41 Urine 3 12, angnr 
' ' acetone -t--' — , ncctoacctic acid -“--t-r, 6 ajn. 


3-13, entirelj normal Fasting blood sugar 3-12, 324 mg 
per cent, 3-lS, 136 mg per cent, COi capacitv 3-12 42 
voL per cent Insulin 3-12, 60 units of regular Diet 
90 gm of protein, 260 gm of carbohj dratc, 3000 calories 
No dietarj regimen nor insulin treatment had been inwi 
tuted prior to admission to the hospital Sodium bicarbin 
ate, 2 0 gm doses, was administered at 7 and 9 pm, 3 12 
and 6 a.m 3-12 

Case 41 Secretin test 3-27-41 Unne 3 26, unne 
H — C++, acetone -1 — f- + + 3-27, sugar +, acetone +-‘-, 
3-28, sugar +-‘- ++, acetone 0 Fasting blood sugar 

3- 26, 290 mg per cent CO, capacity 3-26, 34 vol per 
cent Insulin 3-26, 60 units of regular Diet SO gm of 
protein, 150 gm of carbohydrate, ISOO calories The 
urinary sugar on 4-19, the date of dismissal, was -r to 
++, the fasting blood sugar 194 mg per cent, and the 
insulin administered was 65 units of protamine-nnc 
insulin and 35 units of regular Skull X-raj-s Normal 

Case 5 Secretin test 11-29-39 Urine 11-28, sugar 
-‘-4-, 11-29, sugar ++, 11-30, sugar 0 Fasting blood 
sugar 11-28, 220 mg per cent, 2-1-30, 176 mg per cent 
Insulin 11-28, 120 units of regular and 20 units of 
protamine-zinc insulin Diet 80 gm of protein, 150 gm 
of carbohj-drate, 2400 calories The subject was admitted 
11-20 in a state of coma 

Case 16 Secretin test 2-21-41 Unne 2-20, sugar 

-^ ++, 2-23, sugar + + -*- Fasting blood sugar 2-26 222 
mg per cent. Insulin 2-20, 30 units of regular Diet 
80 gm of protein, 200 gm. of carbohydrate, 2800 calones 

Case 42. Secretin test 3-31-41 Unne 3-30, sugar 

4 3-31, sugar +++4-, 4-1, sugar -’-++, no aceto- 

acetic acid Insulin 3-30, 52 units of regular Diet 85 
gm of protein, 106 gm of fat, 230 gm. of carbohj dratc 
2200 calories. The subject was admitted 3-9 in a state of 
acidosis due to disregard to dietarj instructions 

Cose 43 Secretin test 4-14-41 Urme 4-13 sugar 

+ + + 4- 4-14, sugar 0, 4-16, sugar -*-+ Sugar free 
thereafter Fasting blood sugar 4-3, 254 mg per cent, 

4- 18, 80 mg per cent Insulin 4-13, 25 units of regnlar 
and 35 units of protamine-nnc insulin Diet 90 gm o' 
protein, 200 gm of carbohj drate, 2800 calones. 

Case 11 Secretin test 1-24-40 Unne 1-23, sugar 

+ + -^+, 1-24 sugar -“- +++, 1-25, sugar ++++ Fast 
ing blood sugpir 1-22, 217 mg per cent. Insulin 1-23, 
90 units of regular and 40 units of protamine-zinc insulin 
Diet 80 gm of protein 200 gm of carbohydrate 3000 
calones Basal metabolic rate 1-24, +30 1 26 20 
“ patient’s diabetes might be on a pituitary basis, 

which could explain the high BAI-R. and the insulin re- 
sistance.” Skull X-ray Negatwe 

Case 44 Secretin test 4-16-41 Unne 4-16, sugar 

+ + , 4-16, sugar +-r+ + , 4-17, sugar ++ Insulin 
4-15, 20 units of regular Diet 80 gm of protein, 150 
gm of carbohydrate, 2600 calories Discharged 4 18 Con 
Bidered a mild diabetic, able to get along with 6-10 units 
of regular insulin morning and evening wnth a 2400 ealonc 
diet 

Case 10 Secretin test 1-15-40 Unne 1-14, sugar 

+ + -^ — acetone 0, 1-16, sugar +-‘-“^+, acetone + 1-1® 
sugar —-*-+, acetone + Fasting blood sugar 1-lS, 19® 
mg per cent Insulin 1-14, 70 units of regular and 30 
units of protnmme-rinc insulin Diet 00 gm of protein 
150 jrm of carbohi dratc, 2800 calories. 

Case 36 Secretin test 2-26-41 Unne 2 25 sugar 
4--'--“- + , 2-26, sugar -r-'- + + 2-27, sugar -h++-r F®'* 
ing blood sugar, 2-19, 282 mg per cent, 2-25, 68 me pea 
cent, 2-27, 60 mg per cent- CO, capaciti 2-19, 49 toI 
per cent In-nilin 2-26, 65 units of protamine-nnc insulin 
Diet 90 gm of protein 200 gm of carbohidrate 2600 
calories 

Case 15 Secretin to't 2-18-40 Urine 2-17, sucar 
+ -'- + - 1 - 2-18 sugar -^ + -*- + , 2-19 sugar +-^-^+ FA-a 
ing blood sugar 1-10, 410 mg per cent, 2-27, 468 mg pea 
cent- Insulin 2-17, 47 units of regular Diet I2S gm- 
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of pioteii), 14G pni of fnt, 250 gm of caibohydrate, 2800 
caloiios The subject had been in coma at least once 
Case 36 Secietm test 3-3-41 Uiine 3-2, sugar -t-+, 
3-3, sugai +-f , 3-4, sugai -h Fasting blood sugar 2-14, 
150 lug per cent, 3-0, 272 mg per cent. Insulin 3-2, 66 
units of legular Diet lOO gm of protein, 201 gm of 
fat, 200 gm of carbohydiate, 3000 caloiie.s 
Case 13 Secretin test 2-12-40 Urine 2-11, sugar -f, 
2-12, sugar tiace, 2-13, sugar -f+ Fasting blood sugar 
2-9, 270 mg pei cent, 2-12, 232 mg pei cent Insulin 
2-11, 30 units of legulnr and 40 units of protninine-zinc 
insulin Diet GO gm of protein, 150 gm of caibohydrate, 
1400 caloiies 

DISCUSSION 

DR LEMUEL C McGEE (Wilmington, Del ) I think 
any approach to the secietion of the small bowel which 
should give us information regarding the electroKte oi 
enzvmc content, is quite impoitant 

I was impressed by the change which was found in 
those older diabetics of the two groups, the bicarbonate 
content 


Several veais ago Carr and Abbott, using the Millei- 
Abbot tube in intubation, demonstrated a certain lecipro- 
cal lelntionship between bicarbonate and the chloride con- 
tent They represent the two chief negative ions 

Subsequently, in some work which was published by Dr 
Emei’y and myself, and by Di Hastings and myself, it 
was demonstiated that these two negative ions not only 
were leciprocal, as previously indicated by Carr and 
Abbott, but maintained a fairly constant pH in the upper 
small Ixiwel 

I would question the advisability of attaching too much 
significance to a low bicarbonate content unless the 
chlonde was determined at the same time If he has the 
chloride observations, I should be inteiested to hear his 
comment upon this leciprocal relationship of which I am 
sure he is aware 

DR H MARVIN POLLARD (Ann Aiboi) (closing 
the discussion) In answei to Di McGee’s question, we 
did not determine the chloride content. We did deteimine 
the free acid in the gastric contents, but there was no 
determination made of the chloride content in the duo- 
denum 
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S tudies have been pursued on a 57 year old sub- 
ject with a large permanent gastric fistula 3 6 cm 
in diameter suigicallj produced in 1896 because of 
benign stiictuie of the oesophagus The mucosa lining 
the stomach has been examined by duect inspection 
and gastroscopically, and has been found to be of 
normal appeal ance Likewise secretory and motor 
functions have been studied and found to be undis- 
turbed (1) The present communication deals with an 
investigation of changes in appeal ance of the gastric 
mucosa of this individual after various stimuli 

Since the advent of gastroscopy them has been 
much interest in ceitain deviations fiom the usual ap- 
pearance of the stomach mucosa called “gastritis ” 
The changes have been classified by vaiious observeis 
and morbid sjmptoms have been attributed to some of 
them (2, 3, 4) 

Beaumont (6) wms among the first to desciibe the 
clinical appearance of "gastritis’' He called attention 
to unusual ledness oi palloi of the mucous membiane 
of St Martin’s stomach accompanied by small lesions 
which appeared pustular or more commonly giejish 
ciusts which he called “aphthous spots” His dcsciip- 
tions aie not detailed enough to enable the present dav 
reader to visualize exactly what he saw In fact, he 
usuallv meiely noted that the stomach was of a 
“moibid appearance,” and that most often aftei w'hat 
he considemd excessive eating or drinking of spiiitous 
Iiquois on the part of his subject 

The “aphthous spots” which Beaumont noted have 

♦NQlIonol Ro3earch Council Fellow in the Medical Scioncoa 
hrom the New \ork Hofjpltnl and Departments of Medicine and 
Fsychiatrj of the Cornell University Medical Collc;?o New 'i.ork N \ 
This in\e3UKntIon whs nldctl b> a jrrant from the Joslah Mnc> Jr 
Foundation 
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AMoclation at Atlantic City N J June 8-0 1042 


already been discussed elsewhere (1), and it appeals 
possible that he lofeiied to flecks of i oiled up precipi- 
tated mucus which adhered in places to the lining of 
the stomach 

The occuiience of pustular lesions in the mucous 
membiane of the stomach has never been confix med by 
subsequent observers and it is likelv that in the face 
of the unsatisfactory lighting conditions and other 
difficulties of seeing cleaily into his subject’s stomach, 
with which Beaumont had to contend, he misintei- 
preted the appeal ance of some of these mucus flecks 
as pustulai It is notewoithy that nowhere does he 
mention actually having lecoveied pus fiom one of 
them 

As foi the "abnoimal” redness or palloi of the 
mucosa which Beaumont obseiwed, w'e have shown 
elsewheie (1), that piofound coloi changes occui in 
the gastiic mucosa in the absence of disease and in 
association with vaivmg day to day conditions which 
must be legaided as noimal 

It appears, then, that there is some doubt as to 
whether color changes and the appearance of localized 
spots on the stomach lining lepresent disease or 
“gastritis” 01 whether they should be looked upon as 
incidental vaiiations within the lange of “noimal” 

This same question aiises among gastroscopists to- 
day (6, 7, 8) Theie is much evidence to suppoit the 
notion that small hemoiihagic lesions and so-called 
"pigment spots,” legaided bv many ns signs of disease 
(2, 3, 4), are in reahtv artefacts due to the trauma 
of the gastioscope itself oi to the suction applied to 
the w'nll by the stomach tube in making the prelimi- 
nary gastric analyses Ruffin (12), foi example, has 
shown that the application of suction through a 
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Kehfuss tube in the process of obtaining gastric juice 
from the stomach sucked the mucosa against the holes 
in the tube and caused small submucosal and mtn- 
mucosal hemorrhages After se\eral minutes these 
spots became black and appeared identical to the 
lesions described b\ manj as “pigment spots ” 

Another change Mhich has been considered of 
special significance in the diagnosis of “gastritis” is 
the size of the rugae in the stomach as thej appear 
through a gastroscope Ruffin (6) has shown that their 

•K acwcrujcosA 





K. 
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Fig 1 The acceleration of acid production following 
contact of gastric juice with an erod^ mucosa 

size may be a function of the quantity of air used in 
inflating the organ to pronde an adequate tnen With 
relativeh large amounts of air, but not more than 
mav be used during the course of ordinarv gastros- 
copi, he found that the stomach lining could be 
flattened out entirelj, so that it simulated the appear- 
ance of so-called atrophic gastritis These obser- 
vations we ha\e confirmed in our subject as mentioned 
elsewhere (1) 

"The Hypcrfiincttonmg Stomach' avd ‘Hyper- 
trophic Gastritis ” It has been pointed out in another 
publication that a hi'peraecreting stomach i\as alwais 
hiperaemic, turgid, engorged This m'Bs true regard- 
less of whether the accelerated secretion occurred in 
response to the sbmulus of food, alcohol histamine or 
to certain emotionally charged situations (10) IMien 
such a state of engorgement and hvperfunction was 
intense and prolonged the gastric mucosa assumed the 
characteristics of yvhat is knowm to gastroscopists 
as “hy pertrophic gastritis ” The folds became thick 
red and succulent The slightest bloyy with the side of 
a glass rod, or stroking yyith a drv gauze resulted in 
the appearance of small hemorrhagic spots and 
erosions Frequently these minute hemorrhages oc- 
curred spontaneously , folloyyang y igorous contractions 
of the stomach wall The contractions themsehes 
caused pain when they were of a sufiRcient magnitude, 
but not yyhen the mucosa was pale and non-oedematous 
(11 1 \\'hen this hyperfunctioning, engorged condition 
of the stomach was prolonged in our subject he fre- 
quently complained of abdominal discomfort and pain 

Comment It is clear from aboye that many of 
the signs of gastritis” may be encountered in the 


normally functioning stomach or may be reproducei 
therein by minor traumata associated with iiutru 
mentation To none of these changes discussed is tht ' 
term “gastritis” altogether properly applied since 
there yvas no indication that actual infiltration of in- 
flammatory cells occurred The picture of “hi-per - 
trophic gastritis," for example, was found to be in 
duced bv vasomotor changes resulting in hvperaemia 
and congestion of the mucosa These changes were 
often transitory , disappearing wathin an hour or two 
a time too short for the subsidence of a true is 
flammatory process 

The fact that the congested mucosa yvas especiallr 
susceptible to injurv, howeyer, suggested that vascular 
engorgement might predispose to the deyelopment 
and persistence of erosions and changes secondary to 
inflammation Furthermore, sustained hyperaemia of 
the gastric mucosa assumes added significance, siace 
it was found to be accompanied bv symptoms of ab- 
dominal discomfort and pain 

The Rcstina Gastric Mucosa In view of the special 
characteristics attributable to the mucosa during 
gastric hiTierfunctioning, it seemed desirable to ex 
amine the behanor of the pallid resting gastric 
mucosa 

Method The mucosa was examined after a fast of 
12 or more hours In each case the stimuli were , 
applied to folds of mucous membrane which ordinanh 
lay yvithin the cavity of the stomach, but which were 
forced out through the stoma for the occasion bv 
hanng the patient increase his intra-abdominai 
pressure As noted elsewhere, this region of the 
stomach lining yvas of altogether healthy appearance ^ 
Many of the tests yyere also earned out on the collar i 
of mucosa which alway s protruded through the stoma, 
and a few were made on remote parts of the stomach 
lining In the latter group, observations of the mem 
brane were made through a gastroscope. 

After observing and in many instances, photo- 
graphing the normal appearance of the mucous mem 
brane, the shmulus was applied The area yvas then 
observed continuously for one hour Effects which 
persisted for a longer period were checked at mter 
yals until they had disappeared 

The stomach was alloyved to rest for from 2 da\s to 


Fig 2 Normal mucosal folds (actual sue) 

a week betw een these particular experiments, and the 
yyere undertaken only yyhen the gastric mucosa 
peared relatively pale and imctne 

OBSERt ATIONS 

Sudden Mechanical Tranma IMien the ^ 

struck a sharp blow w ith the side of a glass r , 
area struck became blanched and depressed yvit ’ 
second It remained so from 1-5 seconds, dep 
on the force of the blow Followang this there occ 
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a slight tiansitoiv hjiieraemia in the same region, 
which lasted foi 3-10 seconds 

Coviment This effect has been observed befoie in 
dogs by otheis (13), who concluded that the tiauma 
brought about a lefiex conti action of the musculaiis 
mucosae, 'ivhich 3quee7ed the blood fiom the mucosa 
for a few seconds 

Continuous Mechanical Iiritatioiu For 15 minutes 
an aiea of 2 sq cm was lubbed gently with the blunt 
end of a glass rod Within B minutes the area had be- 
come slightly led and an obvious acceleiation of 
mucus secretion had occurred The mucus was thick 
and transpaient and clung tenaciously to the wall of 
the stomach A diop of Toepfei’s solution allowed to 
fall on the legion tuined distinctlv yellow, indicating 
that its pH was higher than 4 3 

Negative Pressure The stomach mucosa was sucked 
up against the hole in the side of a soft rubber ca- 
theter bv the moderate negatne pressure e\er-ted by a 
4 cm column of mercury for 1 minute At that point 
a small, slightly-elevated purpuric spot, the size of 
the hole in the tube, appeal ed Af tei contact with the 
acid contents of the stomach for 15 minutes, the spot 
tuined biowTi and then black It thus had precisely 
the appearance of “pigment spots” in the stomach de- 
scribed by gasti oscopists The force of the negative 
pressure which caused this lesion was far less than 
that usually applied wuth a syiinge in the couise of a 
routine gasti ic aspiration w'hich legularlv precedes 
gastroscopy 

In or del to measure the force ordinarily applied 
during gasti 1 C analysis the syiinge w'as connected di- 
rectly to a meicun u-tube manometer while a tech- 
nician exeided the usual model ate tension on the 
plunger The areiage negative pressure during 10 
tiials was 10 cm of mercury 

Abrasion of the Gastnc Mucosa The Piotecttve 
power of Mucus Crystals of sodium chloride W'eie 
sprinkled on the gastric mucosa and were then gently 
rubbed across its surface ivith the finger Small linear 
hemorrhagic lines w'eie produced where the sharp 
crystals had scratched the surface A prompt accumu- 
lation of mucus was observed in the injured area 
The appearance of the stomach lining elsewhere was 
not changed and no extra mucus secretion was ob- 
served except in the injured area Here the acceler- 
ation of mucus secretion was estrmated at 3 to 6 fold 
No local oedema or other evidences of inflammation 
were observed 

The following morning, approximately 24 hours 
later, all but a few of the larger lesions had disap- 
peared Here one saw a scale of opaque precipitated 
mucus adhering firmly to the injured area Its surface 
was spotted with blackened blood pigment 

This lesion had precisely the appearance of what is 
spoken of by some gastroscopists as superficial gas- 
tritis (2, 4) 

48 hours after the lesion was inflicted, all evidence 
of abnormality had disappeared This minoi injuij to 
the gastric mucosa was not accompanied by digestive 
complaints of any soi-t The patient ate 2 hours after 
it was inflicted, and subsequently at his usual inter- 
vals The stomach digested the food and emptied in 
the usual time 

Effects of Chemica) Tiauma Acids and alkalis, 
diugs commonly taken by mouth, and condiments were 
applied directly to the stomach lining Each substance 


was rubbed rery lightly on an area one centimeter 
square Another area of similar size removed from 
the first site was selected as a control This region 
rvas also rubbed lightly Both were observed continu- 
ously for an hour The reactions produced by irri- 
tating substances rveie classified in the following 
manner A slight erythema rvrthin the limits of the 
test area was called a 1-)- reaction Moderate ei'ythema 
within these limits was termed 2-\- A 3+ was ap- 
plied to erythema which extended beyond the one 
centimeter square, and 44- was used to indicate an 
inflammatory reaction extensive enough to cause evi- 
dence of oedema of the mucous membrane Below' is a 
tabulation of the results obtained with the substances 
tested 


DruR 

IB Min 

1 

L: Hr 

1 Hr 

Alcohol 20% 

0 

0 

0 

A\coViol 50% 

0 

1 » 

0 

Alcohol 100'"^ 

0 

! « 

0 

Hlstnmlnc Va 

0 

0 

0 

Acet>l aalicylic ncltl 
(Powd pill) 

0 

0 

1 

0 

SulfaniHmide 

0 

0 

0 

Sulfapyridinc 

+ 

+ 4- 

++ 

Tulfathlaxole 

0 

0 

0 

SulfoRunniiline 


0 

0 

Sulfadlacine i 

0 

0 

0 

Ammonium chloride 

0 

0 

0 

DiKltaUs j 

0 


0 

Quinidtne 

0 

0 

0 

Glucose 50'} 

0 

0 

0 

Mustrrd (1 30 »U3l> In 

+- 

-t-t 


H>drochiol‘ic ncld 1 N 

'1' 

++ 


Sodium hydroxide 0 1 N 

^ ! 

++ 

+ + 


The'-e same agents were similarly applied to an 
area on the volar surface of the forearm The 60% 
and 100% alcohol produced moderate local erythema 
The mustard, hydrochloric acid, and sodium hydroxide 
produced swelling, tenderness and vesiculation in ad- 
dition to erythema These effects were far more in- 
tense than the designated 4-f reaction 

Comment The failure of strong irritants and cor- 
rosive agents to cause more than a slight-to-moderate 
erythema in the gastric mucosa, w'hile they caused 
marked reaction with destruction of tissue when ap- 
plied in similar concentration to the skin, is striking 
It indicates that the cells lining the stomach are en- 
dowed with some special protection against chemical 
iniuiy The neighboring esophagus is not so well pro- 
tected Iiiitants brought into contact wuth the lattei 
are well known to cause inflammation with pain and 
occasionally stiictuie 

Presumably the special protection is afforded bj the 
thick layer of tenacious mucus w'hich is adherent 
evei'j where to the stomach lining and W'hich is elabo- 
rated in increasing amounts in response to physical 
and chemical stimuli, thus piotecting the membrane 
from significant injury 
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Properties of Mucus ’UTien a drop of Toepfer’s so- 
lubon was allowed to fall on the exposed collar of the 
mucous membrane or e\en on the stomach wall within 
the stoma, it failed to turn red until it came m con- 
tact wath an accumulated pool of gastric juice WTien 
this test w'as made, a specimen had just been poured 
out -containing C5 units of free acid, and all parts of 
the stomach wall including the e-xposed collar were 
moist with that secretion A drop of phenolphthalein 
was applied in like manner and this, too failed to be- 



Fig 3 Engorgement of mucosa accompanying emotional 
conflict (same scale) 

come red Thus it was concluded that the pH of the 
surface of the stomach wall lat between 4 and 7, al- 
though it enclosed a juice of less than pH 2 

Thus the laver of mucus which clings eterj-where to 
the stomacli lining is sufficient!} alkaline to maintain 
the surface of the gastric mucosa in a relativeh 
neutral environment, despite the high concentration of 
acid in the gastric juice which it encloses 

In addition to its capacity to neutralize, mucus dis- 
pla\ed another characteristic which makes it an ef- 
fective insulator for the cells lining the stomach This 
was demonstrated in the following wa\ 

1 N h\drochloric acid was allowed to fall upon the 
gastric mucosa at the rate of 12 drops a minute At 
once the acceleration of the output of mucus was ap- 
parent, and the mucus which the drops of acid touched 
became gre\ and opaque This laj er was pulled awaj 
wath considerable difficulty from a small area The 
gre\ , membranous flakes thus obtained w ere found to 
be relatnelv insoluble in gastiic juice, in 0 1 N hidro- 
chloric acid and e\en in 1 0 N hvdrochloric acid 
To test this protective power, an attempt was made 
to deprne a part of the gastric mucosa of its mucus 
co\ering and then to subject it to irritating stimuli 
Production of Gastritis Aftci Attempts to Remove 
Covering of Mucus ION hidrochloric acid was 
. allowed to fall upon the exposed gastric mucosa drop 
b\ drop as outlined above Within 2 minutes a thick 
laver of grevish opaque mucus had appeared over the 
area exposed to the acid The rate of application of 
the drops was increased from 12 to 20 a minute, while 
the accumulated mucus was sucked awaj through a 
pipette ithin 6 minutes the mucosa beneath be- 
came moderatelv reddened and oedematous The 1-30 
mustard suspension was then applied and its effect 
observed Within 5 minutes the redness and oedema 
was further accentuated and verv minute bleeding 
points became evident as pin-point black specks on the 
mucosa where drops of hemoglobin had been altered 
b} the hvdrochloric acid present 


ilechanical trauma were also applied to the gastric 
mucosa in its state of induced inflammation A sharp 
blow’ with a glass rod which forraerlv resulted in a 
transitory blanching and subsequent reactive hvper 
aemia now induced minute bleeding points. Rubbing 
w ith the blunt end of a glass rod also caused hemor 
rhage, and as pointed out in another publication (II) 
these mechanical stimuli applied to such an area 
caused pain 

Acceleration of Acid Output bp Contact of Gadnt 
Juice loitli Minute Erosions Two of the small hemet 
rhagic lesions described in the preceding paragraph 
were kept in contact vvith gastric juice with a titra 
table total acid of 90 for hour AIucus accumulated 
rapidh in the region, but it was removed at frequent 
inteiwals bv suction through a small glass tube, and 
the ac’d gastric juice was then reapplied to the bare 
mucosa A sharp acceleration of acid secretion and 
concomitant hj’peraemia of the whole stomach mucosa 
occurred and persisted for an hour after the sub- 
mersion of the hemorrhagic lesions was discontinued 
(Fig 1) 

Comment In this phenomenon mav he an evpla 
nation of the persistent hv-peraciditv regularly en- 
countered in persons suffering from “gastritis" and 
peptic ulcer The fact that the base of the ulcerated 
lesions which is constantlj bathed in acid gastric juice 
effects a stimulation of acid secretion indicates that 
afferent impulses subserve this reflex without sen- 
sation resulting It is likelv however, that pain would 
follow an adequate chemical stimulus (14) 

The Effect of Gastric Jii cc on an Area of Mucosa 
Lack ng in Mucus The most peripheral edge of the 
collar of mucosa which laj exposed on the abdominal 
wall lacked adequate protection owing to defective 
formation of mucus in this region A small 
which occurred on this peripheral edge was exited 
continuouslv to the digestive action of gastric jui« 
for 4 davs During the first 24 hours the denude 
surface increased in size It bled intermittenth 
the end of 4 davs it e.xhibited the typical punch-om 
appearance of a chronic peptic ulcer with well-defin 
edges and a granulating base It measured appro-vi- 
mateh 4 mm in diameter, 1 mm in depth and ww. 
growung rapidh (Fig 2) Traction or pre^ure on 



Fig 4 Mucosal erosion (same scale) 


his lesion resulted in pain of a dull, gnawing 

er, which was localized m the region of ® ^ 

tself Throughout the 4 da} period the 

.03 relativeh engorged, ond the rate of acid - 

,as significantly elevated , 1 ^. 

At the end of 4 dav s because of the hazarf ^ 
ubject It was felt that the experiment coum no 
flowed to continue . 

The ulcer and surrounding area were 
, protectue petrolatum dressing Wfthm o 
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plete healing had taken place, leavihg no tiace of the 
lesion behind 

DISCUSSION 

It IS clear that gastiic juice is quite capable of at- 
tacking and digesting the mucous membiane of the 
stomach It does not do so undei noimal circum- 
stances because it does not gam access to it Neithei 
do other irritating and coirosive substances taken as 
articles of diet, because the lining of the stomach is 
noimally coveied bv an efficient insulation in the form 



Fig 6 Punched-out ulcer lesultmg from prolonged 
contact of gastiic juice with an aiea of mucosa inade- 
quatelv protected by mucus (same scale) 

of a piotective covering of tenacious, viscous, alkaline 
mucus The lattei combines with the acid in its im- 
mediate vicinity and thus maintains the cells of the 
gastiic mucosa in a lelatively neutral chemical en- 
vironment It effectively diveits the foice of any me- 
chanical tiauma oi abrasive which may biush by, by 
piesenting a slimy, mucinous surface Finally, in the 
presence of strong acid it precipitates and forms a 
lelativeh insoluble membianous shell over the delicate 
mucosal cells Once the vast piotective powers of 
mucus are oveicome, however, and the digestive juices 
have attacked and eroded the suiface of the mucous 
membrane, a vicious cycle is set up since the acid 
gastiic juice in contact with a denuded region induces 
furthei acid secietion 

Chionic ulceration then is the resultant of the intei- 
play of forces piotective and destiuctive If a minoi 
eiosion can be effectively coveied with mucus and the 
hjqiei function of the stomach subsides spontaneously 
01 can be made to subside by the ingestion of fat 
01 the administration of diugs, healing takes place 
quicklj and uneventfully If, on the other hand, 
hyperaemia and hvpei secietion arc sustained by a 
stimulus which ovenvhelms the inhibitory nfluence of 
fat 01 drugs, the susceptibility of the mucosa to injuo' 
IS enhanced and tissue damage proceeds unchecked, 
lesulting in ulceration 

SUMMARY 

The healthy gastric mucosa varied in appearance 
within a wide lange When the late of acid production 


by the parietal cells was i datively slow the mucosa 
w'as always comparatively pale and in this state le- 
latively lesistant to injurv unless the continuity of its 
protective coveiing mucus was interiupted 

Accelerated acid pioduction and motor activity were 
always accompanied by hypeiaemia and engorgement 
of the mucosa IWien vasculai engoigement was pio- 
longed the rugae became- intensely led, thick and 
tuigid presenting the picture of what has been called 
“hypertrophic gastritis ’’ In this state the mucosa was 
unusually fragile, haemonhages and small erosions 
lesulting from even the most minor traumata Lower- 
ing of the pain threshold occuried and symptoms weie 
often associated with this condition Thus the differ- 
ence between hypei function in the stomach and 
“hypei trophic gastiitis” was seen to be mainly one of 
degiee Continued exposuie of a small erosion to the 
digestive action of gastiic juice foi 4 dajs resulted 
in a peptic ulcei 

CONCLUSIONS 

1 Undue and prolonged acceleiation of acid se- 
cietion in the stomach, howevei provoked, lesulted in 
hyperaemia and engoigement of the mucous membrane 
lesembling hypei tiophic gastritis 

2 The mucosa in this state was unusually sus- 
ceptible to injury, and even the most tiifling traumata 
resulted in hemorrhages and small erosions 

3 Ordinal ily the mucosa was protected from 
injury by an effective coating of mucus Loss of this 
piotection in the face of minoi tiaumata led to oedema, 
inflammatoiy changes, eiosions and hemorrhages 

4 Contact of acid gastiic juice with a denuded 
suiface induced fuithei hjpeiaemia and acceleiation 
of acid secretion 

6 Prolonged contact of acid gastric juice with a 
minor erosion lesulted in the formation of a peptic 
ulcei 



Fig 6 Drawing of ulcer (enlarged five times) 
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T IS generaHy belie\ed that peptic ulcer in the aged 
IS uncommon Recenth however JIulsow (1) re- 
viewed the literature on peptic ulcer in the aged, and 
stated that 10 6^^ of 4,079 patients were abo\e the age 
of 60 The concept generally held is that when peptic 
ulcer occurs in the aged, it is chronic, of manv \ears 
duration, and that the hemorrhage and perforation 
which occur are complications of an old peptic ulcer 
This stud\ IS a report not onlv of the occurrence of 
chronic peptic ulcer in the aged, but also of the occur- 
rence of recent acute pepbc ulcers in the sivth and 
later decades of life. Such acute ulcers constitute an 
unexpected and often unrecognized complication of 
mans diseases and are often the cause of death be- 
cause of hemorrhage or perforation Occasional!} these 
acute ulcers became chronic 
This communication comprises the stud\ ot 16 
patients. The voungest was 60 a ears old, the oldest, 
83 Six were between 60 and 69 }ears old, seven be- 
tween 70 and 79, and three over 80 vears There were 
12 males and four females Two patients were negroes 
The clinical diagnosis of peptic ulcer was made in 
five patients In two additional patients this diagnosis 
was made at operation in one patient in whom the 
diagnosis of carcinoma of the stomach had been made, 
and in another with the pre-operative diagnosis of 
ileus The main finical diagnosis of the other nine 
patientc in whom the peptic ulcer was not recognized 
ehinealh were carcinoma — of the bronchus, of the 
prostate of the s gmoid colon , and of the stomach, or 
colon respective!} , cholecvstitis with cholelithiasis 
intestinal obstruction in tw o perforated v iscus and 
cor pulmonale 

The clinical findings in the five patients in whom 
the ulcer was correctlv diagnosed, were quite charac- 
teristic and corresponded wath the findings in patients 
With peptic ulcer in the vounger age group The ages 
of these patients were 60 62 74 79 and 81 re- 
spective!} Post-mortem examination disclosed that 
one patient had a penetrating gastric ulcer another a 
recent gastric and duodenal ulcer, the third had two 
duodenal and two gastric ulcers one of which had 
perforated and produced a diffuse peritonitis the 
fourth had a penetrating ulcer in the duodenum wath 
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erosion of the pancrecduodenal arterv and fjbil 
hemorrhage The fifth patient also died of hemor 
rhage produced bv erosion of the left gastric arterv 
bv a penetrating peptic ulcer 

The following two short clinical abstracts mav mdi 
cate that it is possible to recognize the onset of acute 
peptic ulcer in patients who are 60 vears old or older, 
and who nev er hav e had a prevnous storv of epigastric 
distress 

A 61 } ear-old white female developed epigastric and 
precordial distress There was no complaint of dis 
comfort in her earlier life X-rav e.xamination re- 
vealed a gastric ulcer on the lesser curvature One 
V ear later she had a sev ere hematemesis, from which 
she recovered on simple medical management Five 
vears later she again e.xperienced a severe hema- 
temesis, the red blood corpuscle count being 1,300,000 
She improved on medical treatment An X-rav e.xami- 
nation at this time showed a defect on the lesser 
curvature, and she was referred to the ont-patient 
department. 

Another patient, a male at the age of 75 developed 
epigastric distress tvpical of ulcer An X-rav exami 
nation revealed a duodenal defect He was treated in 
the out-patient department for a duodenal ulcer and 
for diabetes Eventuallv he developed a carbuncle of 
the neck, was admitted to the hospital, and died two 
davs later The autopsv disclosed a duodenal ulcer 
with erosion of the pancreoduodena! arterv 

These tw o patients illustrate the fact that an acute 
ulcer mav occur in people post sixtv vears of age, and 
that the ulcer ma} be recognized and treated as such 
Mulsow has emphasized that gastric s}aidrome3 in the 
aged generalh raise suspicions of carcinoma, and tha 
the possibilitv of peptic ulcer is not even entertained^ 
His patients had chronic ulcer of manv vears 
duration 

Among clinicians the concept prevails that the <n 
currence of an ulcer sv ndrome in the aged is due o 
recurrence of svmptoms of an old ulcer The 
generalh made that aged patients generalh forge e 
historv of previous gastric svanptoms Such ® "I ^ 
ments are undoubtedlv correct in some instances u 
it has been our experience to find evadence of acu ® 
gastric and duodenal ulcers together with evidenre o 
healed or chronic gastric and duodenal ulcers wo 
cases mav serve to illustrate such an occurrence 
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A 71 vear-old female had been lieated foi one yeai 
foi duodenal ulcei and sho\\ed evidence of improve- 
ment Foul dnjs pievious to hospital admission, she 
de\ eloped sc\ere cianips, nausea and vomiting The 
diagnosis non was intestinal obstiuction An autopsy 
disclosed an acute peifoiated gastiic ulcei and a 
healed duodenal ulcei Anothei patient, a 74 vear-old 
female, gn\e a histon of ulcer of manv vears’ du- 
intion One neek pievious to admission she developed 
se\ere abdominal pain The diagnosis was perfoiated 
duodenal uker At opeiation a peifoiated duodenal 
ulcer nas sutured The patient died foui dajs latei 
The uutopsi disclosed tno old chionic “kissing” duo- 
denal ulcei s, one of which had peifoiated The suigeon 
had sewn the peiforated duodenal ulcer but had ovei- 
looked an acute perfoiated gastric ulcei It would seem 
that the last painful attack foi which the patient was 
admitted, was due to the pei forated gasti ic ulcer 

In connection with the subject of age and the onset 
of gasti 1 C sjmploms of ulcer, Eusterman and Balfour 
(2) mav be quoted The\ compiled a table indicating 
the age of patients at the onset of sj mptoms, and the 
age at time of operation Among the age gi oup GO-70, 
they noted eight patients with duodenal and fifteen 
w ith gasti 1 C uker 

In sti iking contr.ist to these clinicallv outspoken, 
acute gastric and duodenal ukeis in the aged, wc 
ba^e obsened acute peptic ulcers at the autopsj table 
as an unexpected and unrecognized compile ition In 
the ma]orit\ of there pitienls theie weic few or no 
gasti o-intostinnl svmptoms to direct the attention of 
the clinician to these complications As staled befoie, 
these acute peptic ulcers have been obsened following 
acute febrile disease, opeiation foi gall stones, le- 
section foi caicinoma of the stomach, caicinoma of the 
pi estate, prostatic lesection, carcinoma of the lung, 
congestive heait failuie and coronal j disease Autopsy 
leiealed. m addition to the piimaiy disease, acute 
peptic ulcer, single oi multiple, gastric or duodenal, 
which were bleeding oi had peifoiated into the perito- 
neal caviU 

It IS important to emphasize that the occui rence of 
these acute ulcei s is most often asvmptomatic with 
leference to the gaatro-intestinal tract Blood in the 
stools maj lead the clinician to an eaily diagnosis The 
sjmiptoms suggesting gastric hemoiihage oi shock in 
patients post-operatively are geneially attiibuted to 
the opeiative pioceduie Symptoms, when piesent, aie 
those of acute abdominal pain, nausea, vomiting and 
later abdominal distention In general, the diagnosis 
most commonly made is intestinal obstiuction Inter- 
esting 13 the fact that in the patients noth acute peifo- 
ration, the abdomen was not i igid 

The association of coionaiy disease and peptic ulcei 
IS of paiticulai inteiest in view of the similarity in 
the clinical syndiome, paiticularly in patients with 
lecent perfoiations A patient with coionaiy disease 
may have an ulcei syndiome, with or without a peptic 
ulcei and vice vei sa, oi a patient may have both coro- 
nary disease and peptic ulcer In our senes post- 
mortem examinations disclosed nine patients wth 
coronary sclerosis or thrombosis associated with peptic 
ulcei In only foui of these patients was the ulcei 
diagnosed Coionary artery disease Avas suspected and 


diagnosed in tlnee instances The following table I 
18 significant in this lespect 


Tablf I 


Ca«c No 

Aulop8> Finding in 
AdrtUlon to So%cre Coronary 
Artery Sclerosis 

Tlclc\ant Dinfjnosls 
From History nnd 
Symptoms 

1 

Acute gastric ulcors (2) 

No symptoms of ulcer or 
coronary 

S 

Gall stones opemtlon 

7 rcute Kastric tilcern 

! 

Symptoms of both i all 
bladder disease nnd nnftim 
pectoris 

No ulcor symptoms rcco;; 
nlKcd 

4 

|Acnte (rnstne and duwlonnl | 
1 ulcers j 

|Di]ate<1 esophnprcnl \cins { 

Ulcer suspected 

Coronary sclerosis 

6 

[Chronic duo<Jcnal ulcer 1 

Healed Infarct of j 

mjocnrdlum 

Cnrdnomn of prostate 

7 

IPorforatcd duodenal ulcer | 

Coronary suspect. 

Urinary bladder infection 

8 

|Acuto duodenal ulcer with i 
jperfomtion 1 

No dlnp:noals except symp 
toms of intestinal ob 
structlon 

11 1 

1 

IChronlc smstrlc ulcer nnHH ! 
Icro^ion of irnstrlc nrt^r^ 

lUlcor diagnosed 

12 

Acute porfomlod jrastne 
ulcer 

Ho'lod duodenal ulcer 

Ulcer diagnosed 

U i 

1 

1 

Chronic ducslcnnl ulcer with 
[erosion of pancreoduodenal 
Inrterj 

Ulcer diagnosed 


Not only is the lecognition of both conditions in 
the aged difficult, but the decision as to the best 
method of treatment in such instances is even more 
difficult With the piesent incieased inteiest in old 
age and its pi oblems, thei e is the possibility that this 
disease mai be recognized sufficiently eaily and some 
of these patients saved 

The etiology of acute ulcei in the aged offeis much 
foi speculation We diiect attention to the well known 
obseivation of diminution in hydrochloric acid and 
pepsin in the aged In this senes one patient, who 
had an acute peifoiated ulcer, had a free acidity of 
11 We doubt that the degree of acidity oi accumu- 
lation theieof plays an important role in the genesis 
of ulcei in the aged It seems moie likely that as a 
result of increasing sclerosis of the largei and smallest 
arteiies, local neciosis occui s which favors the de- 
velopment of an ulcei It is also concenmble that 
duiing operation, oi post-opeiatively, changes in the 
ciiculation, such as the fall in aiteiial blood piessuie, 
etc, may play a lole in the causation of these ulceis 
Such acute ulcers occur within a short peiiod (foui to 
seven days) aftei operation and hemorihage and 
peifoiation occur within this peiiod after an oper- 
ation It IS known that Vitamin C is diminished in the 
aged It 18 possible that the lack of this substance in 
the aged may be a piedisposing faetoi, not only to the 
genesis of ulcei, but also to the lapidity of develop- 
ment of the ulcei and its piogiession to peifoiation 

Seven of these patients with peptic ulceis had Wan- 
gensteen tubes inserted foi vaiious lengths of time 
befoie they died In one of the patients, consideied to 
have cholelithiasis, in Avhom at autopsj' seven small 
gasti 1 C ulceis weie found, the tube had been piesent 
foi about 52 yi houis Some of the lecent ulceis were 
situated in the poster loi wall of the stomach at a 
shoit distance from the cardiac end One of the ulcers 
was oblong, its cioss diametei being about equal to 
the diametei of a Wangensteen tube Anothei patient, 
diagnosed clinically as having carcinoma of the 
sigmoid colon, had a Levine tube inseited for eigljt 
davs prior to death At autopsy two ulcers were 
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present in the duodenum A third patient, in whom 
the clinical diagnosis was ileus, had had a Wangen- 
steen tube for a period of sin and one-half da\s be- 
fore death .A.t autopsy a perforated gastric ulcer v as 
found Thus, the question must be considered as to 
whether or not the pressure of a Wangensteen or 
Levine tube upon the mucosa of the stomach inav 
constitute a further factor in the causation of some 
of these peptic ulcers 

At autopsi the various ulcers grossh were similar 
in their appearance and location to those seen in the 
vounger age gioup Histologicallj there were out- 
standing changes in the smaller arteries throughout 
the stomach wall, particularlv pronounced in the 
region of the ulcers These changes were tj-picalh 
arteriosclerotic with marked mtimal thickening and 
reduction of the lumens Though it is realized that 
similar changes are found at the bases of ulcer taken 
from stomachs of patients in all age groups, the 


vessel changes encountered in the older age group 
seemed definiteh more severe 

SUMMART 

\\'hile it is generallv accepted that chronic peptic 
ulcer occurs in the aged and that such pabents die' 
from the complication of hemorrhage and perforation 
of a chronic ulcei, this studv directs attention to the 
occurrence of acute pepbc ulcers in the aged Such 
acute ulcers ma\ become chronic, but more often thei 
result in acute hemorrhage and perforation causing 
the death of the patient Such acute ulcers mar be 
primarj', or secondarj in association with acute febnic 
disease, gall bladder disease, operative procedure, or 
cardiac failure Factors which ma\ be conbibutorr 
to the genesis of peptic ulcers are discussed 
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Unusual Vascular Diseases Within the Abdomen 
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W E are presenting a summarj of some of the path- 
ological and clinical manifestations of diseases of 
the large and small intra-abdominal vessels which maj 
cause acute or chronic disease of the intra-abdominal 
organs This report is based on a series of cases ob- 
served at the Buffalo General Hospital over the past 
ten vears Several of these are unusual and of particu- 
lar interest We are omitting consideration of heart 
disease which mimics abdominal disorders Our cases 
are summarized in Table I 


Table I 
Occhisioii 


Aorta ('niroml>-«inboHl 

2 


Thromboftis 

1 


Mexjitcrlc 1 Artery or \cln> 

15 


Splenic — 1 Artery 

3 


11 \ eln 

1 


Left Gastric Arter> 

1 


Portal \cln 

2 


Inferior >en« Ca>*» 

1 


Renal \ elns 

1 


Iliac \ cins (carclnomatou* Invaalon) 

1 


Multiple 

1 

29 

Aneurysm 

Abdominal Aorta 

1 Luetic 

1 

- 


i. Atherofclerotlc (ruptured £) 

S 



3, Dlwectlcur 


Splenic Artery — ruptured 

1 

6 


Pcn-artentis nodota 

J FRI ARTERITIS NODOSA 

4 

4 


Malignant hypertension 

(Ulceratlnp necrotlrinjr enteritis with 
rolvula»> 

1 

1 
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The vessels involved in these cases were 

1 Aorta 

2 Branches of Aorta 

3 Small Arteries and Arterioles 

4 Portal Svstem 

5 Svsteniic Veins and Tributaries 

PATHOLOGY 

Degenerative processes and inflammation were the 
two major pathological conditions found in the arterial 
cases The degenerative process was atherosclerosis of 
either the larger or small arteries, with a super 
imposed medial necrosis in one case of malignant 
nephrosclerosis The mflammatorv process was a luetic 
aortibs in one case, and an arteritis of the small 
arteries in four cases of periarteritis nodosa 

These pathological processes were complicated bv 
aneurjsm formation necrosis, hemorrhage or throni 
bosis in arteries of all sizes We have included also 
instances of thrombembolism of arteries of anv size 
due to the lodging of emboli originating in the heart 
or the walls of the aorta 

The pathologv in the veins was in all instances one 
of thrombosis secondarj to some form of venous ob- 
struction which caused a slow ing of the rate of blood 
flow The causes of venous obstruchon included 
pressure bv metastabc nodes, direct involvement of 
the veins themselves bv carcinoma, splenic infarct and 
primarv calcific thrombosis 

SYMPTOjMS 

I^ascular disease, per se, is svmptomless The 
svTnptoms in our cases were the result of the compli- 
cations of vascular disease — aneurvsm formation 
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necrosis, henionhage, \ascular occlusion by embolus 
01 thiombus 

The mechamsm of hymptom production was as 
follows 

3 Aneunsm — Piessuie pioduces pain Peifo- 
lation pioduces hemoiihage Thiombosis may produce 
vasculai occlusion daectly oi bv foiming emboli 

2 Hemoiihage — Causes furthei pleasure symp- 
toms Pioduces pictuie of internal hemorihage, blood 
loss, shock 

3 Vasculai Occlusion (Aiteiies or Veins) — ^hlaj 
be giadual or sudden Tissues aie deprived of blood 
supplj , tissues atioph\ , tissues die 

Vasculai occlusion is the commonest cause of symp- 
toms due to vasculai disease Giadual occlusion re- 
sults fiom vasculai narrow'ing or from occlusion of 
smaller blanches This leads to scaning and atiophy 
of involved organs Instances of "Abdominal Angina" 
in the literature have been attributed to this cause 
Gradual occlusion may mimic chronic cholecystitis, 
cholelithiasis, peptic ulcei, malignant tumor, colitis, 
chronic appendicitis oi pelvic disease Sudden occlusion 
produces infarction, necrosis, peifoiation, peiitonitis 
and hemorihage Sudden occlusion leads to a pictuie 
resembling an "acute surgical abdomen” and maj imi- 
tate such conditions as acute cholecystitis, gall stone 
colic, acute pancreatitis, perf mated ulcei, intestinal 
obstruction, strangulated hernia, appendicitis, di- 
verticulitis 01 acute pelvic disease One of oui cases 
manifested painless lectal hemoirhage and consti- 
pation mimicking carcinoma of the colon 

It 13 important to keep in mind that any vessel, in 
any position, and of any size may be involved by any 
of the pathological processes and then complications 
which have been mentioned The symptoms produced 
bv vascular disease vary accoixling to the type, po- 
sition and size of the vessel involved, and the nature, 
extent and speed of the involvement The svmptoms 
essentially are the result of piessuie, blood loss, and 
vasculai occlusion 

ILLUSTRATIVE CASES 

Aorta In eight of our cases the abdominal aoita 
was chiefly affected The complications present weie 
aneurysm formation, hemoiihage and occlusion Of 
the five cases of aneurvsm, one was a syphilitic 
aneuiysm complicated by thrombosis, and four w^eie 
atherosclerotic Two of the athei osclei otic aneuivsms 
had ruptured, one had not ruptured and was symptom- 
less, and one was a dissecting aneuiysm with lupture 
The two cases of atheroscleiotic aneurvsm with 
ruptuie weie unusual clinically One simulated a 
perirenal abscess, the othei a stiangulnted inguinal 
hernia 

Case 1 Ruptiiicd Athoosclcroixc Abdonnvul Anciii'ysni 
MinucLxng Fcrueiiaf Abscess Female, age 78, admitted 
1-21-40, died 1-28-40 

CC Pour weeks previously she had “lecovered” on 
sulfapyi idine fiom a pneumococcus, Type IV, pneumonia 
One week before admission she began to complain of pain 
in the precoidium and lower right abdomen The pain 
became more severe, more localized in the right lower 
quadrant, and befoi-e her death, in the right flank On ad- 
mission the pain was considered to be “out of proportion 
for appendicitis ” It resisted morphine On 1-24-41 there 
was noted the “suggestion of a diffuse mass antenorly 
which may be extra-peritoneal on the anterior surface of 
the kidney or in the ascending colon or cecum ” The blood 
pressure was 168/80, and the temperature was normal 


The blood count was as follows Hemoglobin 76^4 , R B C 
4,000,000, W B C 2800 to 60,000, with a definite left shift 
The blood culture showed 10 colonies of pneumococcus, 
Type IV The stool was twice negative for blood, and the 
urine showed a tiace of albumin, 2-3 red blood cells, 10- 
16 white blood cells per h p f X-r ay of the chest demon- 
stiated clear lung fields, with the light costo-phrenic 
angle obliterated A flat film of the abdomen showed no 
evidence of free air or dilated small bowel The temper- 
ature showed a few spikes The patient was given sulfa- 
pyridine with no results She became gradually weaker 
and expiied The clinical impression was perinephritic 
abscess on the right side 
Autopsy Fxvdings 

1 Atherosclerotic aneuiysm of the abdominal aoita, 
with recent rupture and huge perirenal hematoma 

2 Generalized anemia 

3 Chronic, in part oiganized, bronchopneumonia and 
atelectasis in left lower lobe 

Case 2 RnpUned Atherosclo otic Aneuiysm Imxtafiny 
Stxangulafed Inguxnal Hexiixa Male, age 62, admitted 
6-1-87, died 6-6-37 

CC Pam started in the lumbar legion on 4-20-37 and 
grew pi ogi'essivelv worse until patient went into shock 
He giadually rallied, and then on 4-30-37 he complained 
of pain to the left of the epigastrium which slowly 
travelled down to the left inguinal region His abdomen 
became distended and all food was vomited He was 
hospitalized on 6-1-37 because of suspected strangulated 
hernia and bowel obstruction 

PE Patient in shock The heart and chest were nega- 
tive Temperature 100 pulse 100, respirations 20, blood 
pressure 94 '60 The abdomen was markedly distended 
with dullness to flatness in the flanks, and w’as tender all 
over A sausage-shaped, firm mass was felt in the left 
inguinal region — tendei to palpation with negative to 
cough impulse There was no audible peristalsis Genitalia 
weie negative The reflexes were normal 

Coxa sc The patient was believed to have an incarcer- 
ated left inguinal heinia and was operated upon at once 
by Dr J S Regan On incising, the mass proved to be a 
blood clot, and on opening the abdominal cavity there was 
free blood associated with an abdominal aneurysm The 
patient was leturned to his room after closure of the 
wound and died several houis later 

Aut-opsy Findings Huge ruptured saccular athei o- 
sclerotic aneuiysm of the abdominal aoita, with hemoi- 
ihage into the leti-o-peritoneum and peritoneal cavity 

Case 3 The Thud Case of Athei osclci otic Ancmysni 
TFas Opciaied Upon fox Tiuc Strangulated Fcmoial 
Hernia Male, age 64 History of angina pectoris past 
two years, more frequent of late Admitted and operated 
for lesection of ileum strangulated in femoral canal 
Stormy post-operative course, followed by sudden death 3 
days aftei admission 
Autopsy Findings 

1 Heostomv aftei resection of ileum 

2 Extensive generalized atherosclerosis coronary 
sclerosis with extensive scarring of myocardium, calcific 
process involving mitral and aoitic valves 

3 Abdominal aortic aneurysm — lemon size — ^just above 
the bifurcation 

Case 4 Typical Dissecting Anctn-ysm of AoHa Male, 
age 62, admitted 6-16-37, died 6-21-37 

CC Two davs previous to admission, patient had 
sudden, prostiating, stabbing pain, starting in the back 
and radiating over the precorthum to both shoulders, more 
to the left, associated with vomiting and much gastric 
distress There was a historv of hypertension, dyspnea 
and palpitation on exertion wnth moderate ankle edema in 
the past two years 

PE Evidence of shock T 100° (R), P 120, R 20, 
BP 80/60 She was pale and drowsy The heart was 
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Fig 1 Case 6 Syphibtlc aneurvsm of abdominal aorta 
with marked parietal thrombosis Complete thrombotic 
occlusion of abdominal aorta below level of renal arteries, 
and complete thrombotic occlusion of right renal arteij 

moderately enlarged, rapid, regular, with fair tones and 
no murmurs The lungs, abdomen and extremities were 
negatne 

Blood Count Hemoglobin 60%, RBC 8,800,000, WBC 
20,400, Pol vs 76% Serologv negative. 

Urtnc Albumin 1-plus, few wbc 

ECG Ti, Ti, T. negative Elevated R-T, Inverted 
QRS. 

Course On the 3rd dav he suffered another severe knifc- 
hke pain in the lower precordium which seemed to come 
from the back and radiated to the shoulders He went into 
shock grew stcadil) worse, and expired two days later 
Autopsy Findings 

1 Considerable atheromatosis of entire aorta 

2 Dissecting aneurjam starting in the arch at the site 
of the ductus arteriosus and opening into the iliac v essels, 
with marked fatal hemorrhage into the pleural cavitv on 
left, causing complete atelectasis of the left lung and 
hemorrhage of mediastinum 

7 Hj'pcrtensive tvpe of heart with dilated, hyper- 
trophied left ventricle 


Case 5 The following case of luetic oortitis of th 
abdominal aorta irith aneurysm and complcfs thrombont 
of the abdominal aorta w significant because of the m 
frequencj of syphilis of the abdominal aorta Male, aTe 
64, admitted 10-14-40, died 10-16-40 
C C The patient was an old tabo-paretic who bad been 
treated with malaria and adequate intravenous and intm 
muscular therapj He wms feeling well He went into the 
bathroom to defecate and on attempting to rise, found he 
was unable to move There was no pain but th’re was an 
entire loss of sensation and motor power in both lower 
extremities He was hospitalized immediateh 

T 108° (R), P 100, R 28, BP 90;70 PaniL 
normal, chest clear, heart slightly enlarged, abdotren 
distended, anal sphincter relaxed and incompetent Ev 
amination of extremities showed complete paralysis wnth 
several superficial areas of gangrene The feet were cold 
and pulseless There were no pulsations even in the 
femorals All deep reflexes were absent 
Blood Count Hemoglobin S6%, RBC 4^00,000, ITBC 
22,000, Polj-s 81 % 

brra A'llixigcn 67 mg per 100 cc 
Course Progressively downhill, wnth fall in tempera 
tnre to 08°, expired despite transfusions and fluids intra 
V enouslj 

Autopsy Findings (Fig I) 

1 Diffuse meso-aortitis syphilitica of thoracic and ab- 
dominal aorta with saccular aneurysm and marked panetal 
thrombosis within the abdominal portion 

2 Recent complete thrombotic occlusion of abdominal 
aorta below level of renal arteries, and of right renal 
artei"} 

3 Severe hemorrhages in iliolumbar muscle« Earlv 
gangrene of lower extremities 

4 Recent bronchopneumonia of right lower lobe 

Case 6 Siieic Atherosclerosis oj the Abdominal Aorta 
Autopsv showed parietal thrombosis lending to occlusion 
of the mesenteric arteries bv direct extension This will 
be discussed with the group of cases of mesenteric oc 
elusion It IS mentioned here to exemplify parietal throm 
boais of the aorta on the basis of atherosclerosis to com 
pare vvith the parietal thrombosis in Case 6 developing on 
the basis of svphihtic aortitis 

Cases 7 and 8 BntboHam of the Abdominal Aorta in 
Patients with Mitral Stenosis apd Auricular Fibrillation 
Both cases showed an acute onset of severe abdominal 
pain the first, in the lower abdomen slightly to the Wt 
of the midline, gradually extending straight up the tnW 
line to the nbs, referred to both shoulders and asaocl^ro 
with emesis, the second, in the pelvis, with a sensatim 
comparable to the beginning of menses and aecompaniw 
bj a bow el mov ement Both resulted in complete paralysis, 
numbness, coldness, whiteness, areas of discoloration and 
absence of pulsation in both lower extremiDes, even in the 
femorals The symptoms closely resembled those in Case 
6 

Case 7 A male, aged 48, died four days after the at 
tack and showed at autopsy mitral stenosis, throrabera 
holism of the abdominal aorta, gangrene of both legs, 
gangrenous infarction of 30 cm of small intestine, an 
anemia infarction of both kidneys 

Case 8, a female, aged 44, who showed symptoms and 
physical findings in the heart and extremities just like 
those in Case 7, did not die, but recovered after 7 month' 
with full use of both legs It seems reasonable to assume 
that she lepresents an instance of saddle embolus of t e 
abdominal aorta with recovery 

This group of 8 cases illustrates how either atheros- 
clerosis of the abdominal aorta or luetic aortitis nW' 
lead to aneurvsm formation, hemorrhage or throm 
bosis and shows how similar results mav aho 
embolism to the abdominal aorta from the heart All 
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of these complications mav be followed by diamatic 
and often bizaire symptoms and signs so that the 
possibility of vasculai disease must always be kept in 
mind during the diagnosis of the acute abdomen 

MAJOR BRANCHE^S OF AORTA 
Among oui cases are twenty of involvement of the 
majoi blanches of the abdominal aorta, thiee-quaiteis 
of these being mesenteiic occlusion Occlusion of the 
iliac vessels has not been included in this series be- 
cause the symptoms aie piimaiily in the lowei ex- 
tiemities It must always be lemembeied that in 
some of these cases intia-abdominal embolectomy may 
save a life 

The left gastiic aiten' -was involved in one case 

Case 9 Thiombosts and Ruptnic Left Gastric Artery 
Male, age 69, admitted 3-4-38, died 3-10-38 
CC On 3-2-38 theie was an acute onset of uppei ab- 
dominal pain, sharp and ciampy, associated with nausea 
He had n small liquid stool next morning, pain continued, 
colicky, and ivith increasing frequency There was a 
histors' of bronchial asthma since 1901 He has had at- 
tacks of precoi'dial pain associated with dyspnea, palpi- 
tation and edema of ankles Theie were no previous G I 
symptoms 

PE T 100, P 120, R 32, BP 182/94 
Chest Emphysematous, coaise inspiratoiy lales at 
bases 

Heart Enlarged, tachycaidia, tones fair, no muimius, 
lessels sclerotic 

Abdomen Distended, marked full appearance of R U Q , 
no visible peristalsis, tenderness throughout, especially in 
mid-epigastrium , tympanitic note, peristalsis feebly heard 
throughout, muscular rigidity throughout, especiallv in 
RUQ , no rebound tenderness 
Extremities No edema 

Blood Count Hemoglobin 84%, RBC 4,360,000, WBC 
14,300 Bands 12, Filaments 08, Van den Bergh 0 66 
mg 7r 

X-ray — GI Tract Some interfei ence with onward 
passage of barium in region of hepatic flexure Consider- 
able distension of colon and stomach with gas 
Heal t Moderately enlarged to left 
Course Because of possible intestinal obstruction, ab- 
domen was explored Free blood in peritoneal cavity 
Tiansvei'se colon markedly distended Cecostomy per- 
formed Patient failed after surgery and died on 4th post- 
operative day with signs of terminal bronchopneumonia 
Autopsy Findings 

1 Hypertension 

2 Marked atheiomatosis of left gastiic aiteiy with 
diffuse thrombosis and minute rupture Moderate intra- 
abdominal hemorrhage in process of organization 

3 Status following cecostomy 

4 Confluent recent bionchopneumonia of both lungs 
The splenic artery was inv'olved in three cases 

Case 10 Ruptvicd Ancinysni of the Splenic Artciy 
with Massive Hemorrhage Into the Lcssci Sac (Previ- 
ously reported by Machemer and Fuge (1)) Female, age 
30, admitted and died 1-15-38 
C C On 1-13-38 there was onset of indefinite, bui ning, 
epigastric pain and nausea The next day pain was more 
severe and located in RUQ, with radiation to right 
shoulder blade and right costal margrn The following 
day the pain gradually decreased, replaced by sharp, 
ciampy, LLQ pain and shock 
P E Shock Blood pressure 78/62 There vv'as ex- 
quisite tenderness and spasm in both lower quadrants and 
in both fomices 

Blood Count Hemoglobin 48%, RBC 2,280,000, WBC 
7,600 

Autopsy Findings (Ffg 2) 


1 Chronic rheumatic endocarditis of mitral and aortic 
valves 

2 Ruptured aneui’ysm of splenic aiteiw with massive 
hemorrhage into the peritoneal cavity 

3 Old infarct of left kidney 

4 Marked generalized anemia 

Cases 11 and 12 were two lemaikable and very 
similar eases of occlusion of the splenic artery which 
w'eil illustrate the vvidespiead effects of vasculai oc- 
clusion 

Case 11 Occlusion of the Splenic Aiteiy (previously 
reported by Milch and Masotti (2) ) A white male, aged 
63, wnth a history of occlusive peripheral arteiial disease 
of both extremities of 1% years duration He suddenly 
developed excruciating abdominal pain and collapsed 
Eight hours latei he vomited coffee-ground material and 
developed bloody diarrhea, marked tenderness in the epi- 
gastrium and left flank There was no spasm or dis- 
tension 

Blood count showed WBC 36,000 and Polvs 93% The 
ECG showed evidences of old infaiction Death ensued 12 
days aftei onset of abdominal pain 



Case 12 Occlusion of the Splenic Aitciy Female, age 
56, admitted 12-6-38, died 12-26-38 

C C There was a history of nausea and anorexia for 3 
months, emesis for 3 weeks, and loose bowel movements 
for three days She had had arthritis deformans for many 
years 

P E There was generalized edema and anasarca The 
heart was not enlarged The blood pressure was 170/60 
The abdomen was distended with fluid 

Lnhoiatoi-y Hemoglobin 68%, RBC 3,640,000, WBC 
8,000 to 13,000, with left shift 

Alb 1 6, Glob 6 8 

Urine Albumin 1 to 3 plus, WBC and RBC Culture 
showed B Coli 

Stool Occult blood piesent thiee times 

Coiase Gradually dowmhill 

Autopsy Findings Cases 11 and 12 (Figs 3 and 4) 
These foim an inteiesting sequence of events 

Case 11 

1 Old coionary atheioscleiosis and thiombosis 

2 Seal ling and thinning of left ventricle wnth 
aneurv'sm 

3 Mural thiombi in aneuiysm 

4 Atherosclerosis and muial thrombi of thoracic 
aorta 

5 Embolism from thrombus either of heart or 
aorta 

6 Embolic occlusion of splenic arteij 
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7 Anemic infarcts in the spleen 

8 Descending: lenous thrombosis of the splenic 
•vein 

9 Descending venous thrombosis of the portal and 
superior mesenteric lein 

30 Recent hemorrhagic infarction and necrosis of 
upper jejunum 
Case 12 

1 Paiietal thrombosis of descending aorta on 
basis of atheiomatosis 

2 Occlusion of splenic arteij 

3 Anemic infaicts of the spleen 

4 Thionibosis of splenic lein 

5 Recent thrombosis of supeiior mesenteric lein 
and portal \ein 

6 Anemia and fatta changes of liver with le- 
duction in sire 

7 Arteriolar nephi osclerosis, ascites, right hjdro- 
thoi a\ 

The Similantj of these cases is striking, though in 
the first, coionaiv disease is probablj a source of the 
embolus, while in the second, a mural thrombus of the 
aorta is certainh the cause of the occlusion of the 
splenic arten hi each of these cases wc have joined 
together atherosclerosis aitcual and venous thiom- 
bosis, einbohsm and mfaiction 

The cases of Mesenteric Thiombosis aie summaiized 
an Table II 


Table II 

Mescntenc occlusion 


15 Ca»c8 

ACUTE ONSET— 12 Cajw 
SUDDEN AND AGONIZING PAIN AND 
, Eplpaatriuro i 

EMESIS 

5 


{ 

muQ 


2 


1 

muq 


2 



L.L.Q 

1 

S 

Duration 

1 

1 daj or Icj** 

1 

6 



2 do^-B 


3 


! 

3 dny* 

j 

1 


I 

4 da>'ii 

1 

1 


t 

2 vroek* 


1 


GRADUAI ONSET— 3 Cmw 

Ca«e 11 DlfToft® BWominal pain c#poclnny In L L,Q Fro<|Uent 
8 weoka. Sudden shcKtk Death Venou* thromboule apparent^ 
primary ItemorrhPiric InTarction of intestine 

Cflite H Diarrhea nnd nbdominai cramps of varjInR 6e\crlt> lO 
days 

Caw X5 Tarry stool* and constipation for 8 10 weeks No pnln 
Passacc of red blood per rectum on day of ndmlwion Died 2 dn>* 
late r 

Case 15 ivas unusual Because of the 10 iveeks of 
painless bleeding he was thought to ha\e carcinoma of 
the colon Bleeding, noted bj sigmoidoscopi above the 
lowei sigmoid colon, was thought to be probabh ma- 
lignant 2 dacs later the patient died suddenlj and 
the post-moitem reiealed thrombosis of the origin of 
the inferior mesenteric arten. with lecent hemor- 
rhage in the faigmoid nnd rectum 

The four chief soniecs of mesenteric occlusion as 
illustrated in oui fifteen cases, are 

1 Embolism fiom the heart (fibrillation parietal 
thrombus) 

2 Atherosclerosis of the aorta with formation of 
parietal thrombi which occlude b\ e'vtension or the 
bie iking off of emboli 

3 Atherosclerosis and thrombosis of the mesen- 
teric artcncs themsehes 

4 Thrombosis of the i citis usualh on the basis of 
obstruction 


The causes of mesenteric venous thiombosis in bar 
series, were 

1 Primal \ carcinoma of the li\er with invasion of 
the poital \eins 

2 Thrombosis of the splenic arten causing splenic 
infarction 

3 Apparent!! pi iman 

Mcscuteuc thrombosis often goes uiidtaaiwitd ani 
even unsuspected An attack of cohe in anv part of the 
abdomen with few phjsical signs should make one 
suspect the condition in a patient with am of the 
follow ing 

1 Adianeed age 

2 Maiked nthei osclerosis 

3 Auricular fibrillation 

4 Left lentncular failure 

5 Eiidence of old cardiac infarction — ECG 
changes 

6 Presence of embolic phenomena elsewhere , 

7 Absence of pi emonitorj GI sjanploms 

The pa .111 of mcsentcnc thrombosis is usuallr acute, 



Fig 3 Case 11 Occlusion of splenic arten bvemb^M 
fi-om mural thrombi in ancunsm of left ventricle 
dary to coronary occlusion Resultant splenic 
and descending \enons thrcmbosis of splenic, tnesent 
and portal rcins 

severe knife-like, colickj at first intermittent, but ^ 
coming persistent It ma\ be localized or geiicraliz 
Often there is nausea or emesis Shock of larious e- 
grees is usuallj present. Pam maj, occasionoH), 
gradual in onset ns in two of our cases, or entire v 
absent, ns m one , . 

Physical siQiis are few earlj There ran\ be 
tenderness and spasm Signs of peritonitis mm 
\eIop later Melenn not accounted for bt a 
intestinal lesion might make one think of mesen e 
thrombosis 

Suggt stive labontoig findings arc 

1 Leucoc! tosis of 15-30,000 

2 Blood in the stools . 

3 Increase in the icteric indes, with 

the quantitative Van den Bergh reaction (m f ’ 
resulting from lienioUsis of led cells in the m a 
We haie found this test of special inlue 
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Fig 4 Case 11 Same case as in Fig 3 showing the 
thrombosis of the splenic arterj', the splenic infarct, the 
thrombosis of the splenic, portal and niesentenc veins and 
the resulting intestinal infarction 

In the majority of cases it is not a question of 
W7 07ig diagnosis, but of no diagnosis 

SMALL ARTERIAL BRANCHES 

Involvement of the sjnall bjanch^s of ths ot ferial 
tiec — the small musculai arteries and arteiioles — may 
give use to abdominal manifestations quite as dia- 
matic and mi stei lous as does involvement of the 
aorta oi laigei vessels This is demonstiated in this 
senes by 

1 One case of malignant hypertension 

2 Foui cases of peii-arteiitis nodosa 

Case 10 Malignant Hypei tension imth Entci itis and 
Volvulus A white male, age 30, admitted 2-8-40, died 
2-24-40 

C C Anoiei^ia, fullness, nausea and emesis, pain and 
soreness in the abdomen since 2-1-40 (one week) 

PH For two years there have been typical clinical 
evidences of malignant hypei tension high systolic and 
diastolic pressuie, albuminuria, severe headaches, weight 
loss, blurring of vision, retinal changes, dyspnea on ex- 
eition 

PE Cardiac enlargement (slight), BP 236/136 

Lab Uime— S G 1 012-1 020, Alb 2-4 plus, R B C 2-10 

Blood— Urea 29-92 mfe /lOO cc , R B C 2,400,000, Hb 
02 % 

Course During two weeks' stay in the hospital before 
his death, the patient’s symptoms increased, his abdomen 
became markedly distended and showed rebound tendei- 
ncss, absent peristalsis, dilated loops of small bowel with 
ladder formation, as seen by X-iay, and finally fecal 
vomiting, rising blood urea, death 
Autonsg Findings 

1 Recent, extensive, ulcerating, neciotizing enteritis 
with diffuse necrosis of the lowest portion of the ileum. 


and phlegmonous, necrotizing cholecystitis, all due to se- 
vere atherosclei-otic changes in the arterioles with necrosis 
of the walls, thrombosis and hemoinhage (Fig 5) 

2 Volvulus of the loot of the mesentery, twnsted ISO" 
to the left 

3 Recent diffuse, febd peritonitis 

4 Distinct artei lofibi osis of major branches of the 
mesenteric artery 

5 Arterioscleiotic shrinkage of the kidneys 

6 Concentric hvpertiophv of the left ventricle 

This case is significant because involvement of the 
atteiioles in the intia-abdominal oigans othei than 
the kidneys has seldom been desciibed The changes 
in the artei loles in this case aie purelv degenerative 
in natuie 

The foui eases of pen-arterifis nodosa discussed in 
this leport include thiee which were diagnosed during 
life, two of these by exploiatory laparotomy, one by 
muscle biopsy All foui had prominent digestive symp- 
toms which led them to seek medical advice One had 
gangrene and perfoiation of the ileum, so that it ivas 
necessaiy to resect 10 inches of ileum bound in a mass 
of adhesions 

Pen -arteritis nodosa is a true artei itis of the 
medium and small artei les and aiteiioles There is 
an endarteritis, a medial neci osis, thrombosis, mycotic 
aneurysm formation with rupture, hemorrhage and 
pen-vascular, polymoi phonuclear infiltration The 
symptovis aie toxic and vascular in oiigin They aie 
highly variable and depend on the arteries involved 
Abdominal symptoms are prominent since involve- 
ment of the abdominal arteries and aiteiioles is a fre- 
quent part of the disease 

Case 17 Peri-artciitis Nodosa Female, age 64, ad- 
mitted 3-11-39, discharged 4-1-39 

C C Patient had peptic ulcer at 21, periods of vague 
dyspepsia since For the past 9 months she had complained 
of anorexia, weakness, neiwousness, eructations, flatulence, 
occasional nausea and vomiting, periods of slight diarrhea 
preceded bv constipation, excessive thirst, mild precoidial 
and substenral pain, slight dyspnea on exertion, slight 
edema of ankles, slight dizziness on rapid change of po- 
sition, pain in anterior surface of both legs 



Fig 6 Case 10 Malignant hjTreidension Section from 
ileum Arteriole showing atherosclerosis, thrombosis, necro- 
sis Little pernasculai reaction 
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She T\as hospitalized in 1938 and showed mild anemia 
and persistent occult blood in the stools 

Smce discharge her anorexia has persisted She has 
noted also frequent generalized abdominal pain associated 
with nausea and often emesis and has lost 10 pounds in 
weight, 

PJE Well nourished, not acutelj ill B P 138, 80 
Mouth Tongue atrophic, beefy red 
Chest Emphj'sematous 

Heart Enlarged to left and downward, tones poor, 
harsh systolic murmur at apex 
A.bdomen Negative 
Laboratory 

Unne Trace albumin Rare white and red cells 
Blood RBC 4,100,000, Hb 769i,WJBC 0,650 Normal 
differential 

Gastric. No free HCl after histamine 
Stool Occult blood 1-plus occasionally 
X-ra\ GI Series — gMl bladder senes negatiie. Li\er 
enlarged on flat film of abdomen 
Course Exploratorv laparotomi — no abnormalities 
found except what appeared to be cirrhosis of the liver 
Biopsy of liver and appendectomj performed Post-oper- 
atrve course uneventful Complaints have persisted 
Patient still alive. 

Biopsy report 

Appendix Tvpical pen-artentis nodosa, most marked 
m submucous arteries 

Liver Very distinct changes of pen artentis nodosa in 
a rather acute stage in some artenes within the porto- 
biliary spaces Distmct interstitial non-specific inflamma- 
tion with manv eosinophiles 

Gastroscopy 10-3-39 (performed bv Dr Harry Murphj ) 
Entire stomach was well visualized The pylorus appeared 
normal In the antrum the mucosa showed a peculiar 
nodular surface The color was normal At the angulus 
this nodular formation was accentuated particularly on 
the antenor aspect and e.\tending toward the greater 
curvature These nodules were smooth shiny, and some- 
what redder than normal On the antenor wall a most 
unusual picture was seen In n somewhat patchwork 
pattern, there were areas of reddened slightU elevated 
but rather smooth mucosa, and interspersed between these 
areas were thinner areas of decidedlv grav mucosa. It 
gav e somewhat the appearance of geographical relief map 
with small reddened elevations and grev valleys On the 
posterior wall this change was present but not so marked 
In the uppermost portions of the stomach the mucosa was 
entirely grev, and large blue branching blood vessels 
were visible 

Impression From the gastroscopic picture alone I am 
unable to make a diagnosis However, in view of the re- 
ported biopsy studies, I would assume that these changes 
are due to peri-arteritis nodosa 

Case 18 Pcn-aitcntis \odosa Male, age 42, admitted 
10 24-40, died 3-6-41 
CC 

1 For past 3 weeks he has had severe aching pain, 
worse after eating, not relieved bv alkalies becoming pro- 
gressively worse, also anorexia, nausea, occasional emesis 
Foi 6-12 months he has hod some discomfort and fullness 
after eating regardless of size and kind of meal, also 
moderate diarrhea He has lost 30 pounds m the past v ear 

2 Painful red areas noted on both feet and both hands 
for past 4 weeks 

3 Psoriasis manv years Asthma post 6 years 

P E Chest. Sibilant and sonorous sounds. Rhonchi 
Heart Svstolic bruit over precordium BP 157 76 
Abdomen Soft, distended veins, cephalad direction of 
blood flow Liver enlarged to umbilicus sharp edge, 
smooth, non-tender Spleen not palpable No other masses 
Palpable inguinal nodes 


Extremities Tender sole of right foot Psonnsg .f 
forehead and elbows 
Laboratory 

Urine Albumin 1-plus, glucose l-plns, occasional V R 
C , R B C and casts 

Blood RBC and Hb normal, WBC 55^)0043000 
first month, Eos 44-74%, WBC 15,000-30,000 next 1 
months, Eos 46-52% Blood chemistry normal Serology 
negative. Blood culture negative. 

Stools 1-plus, 4-plus and negative for occult blood. 

X-ray Large ulcerating lesion of lesser curvature of 
stomach 

Gastroscopy "On lesser curvature there is a laedinm 
sized, punched out ulcer with dirty yellow necrotic bass. 
No evidence of malignancy noted ’’ 

Course Frequent crops of petechiae on lower extremi 
ties characteristic of peri-artentis nodosa Frequent ajtb- 
matic attacks during hospitalization — ^f airlv well contrclled 
with Aminophyllm Sudden cerebro-v oscular accident 
(convnilsion, coma, Chevme-Stokes breathing) Died u hoatj 
later 

Biopsy report Biopsv of muscle made soon after ad- 
mission Pathological report on biopsv histological find- 



Fig 6 Case 19 Pen arteritis nodosa of meaentent 
arteries shoTving" characteristic nodule in Tvall of suiou 
intestine 

in^ in I \essel indicate changes as seen in pen artentis 
nodosa with marked inflammation of wall showing par 
ticularlj eosinophilic infiltration and 'v\'ith occlusion 
lumen Diagnosis based on biopsv No autopsy 

Case 19 Pci't-nrtcnfis \odosa of the 
/Irfcrirs Male, age 48, admitted 5-4-40, died 6 20-4 
C C 

1 He has had constipation and lower abdominal 
cramps for past 2-3 days, relieved by 2 doses o sa 
involuntarv, waterv stool and emesis this ami , . 

2 Two weeks ago he was forced to go to 

of severe pains and weakness m legs, has remain 
since 

3 He has been in poor health the past vear, 
fatigabilitv hypertension 

P E Patient admitted m shock Cold, clammy bn ' 
cyanotic low BP, almost imperceptible pulse 
rales m bases. Some tenderness R L.Q , EC no 
markable During first day B P rose graduallv to 
Laboratory , 

Urine Trace albumin, moderate number red nn 

Blood Albumin 3 0, glob 2 5. urea N 11, ngglutmntton 
tests negative 
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Leucocytes 17,000-47,000 entne course, RBC and Hb 
normal, Polys 80-90%, Bands 28-68% 

Skin test lor trichinae Negative 

Con) sc Indefinite and confusing thioughout 6 weeks 
hospitalization Abdominal discomfort and anasaica al- 
most constantly piesent Abdominal tenderness and dis- 
tension frequently changing in location and chaiactei 
Several bouts of diarrhea — watery (average 2-4 per 
dav) Occult blood 0-2 plus, occasionally 4 plus Pulnio- 
nam congestion on several occasions Pulmonarj' infarc- 
tion on one occasion Fever derated to 102° per rectum 
daily X-rnvs of colon (enema) attempted after 4th week 
Immediately following this, passed fresh blood clots per 
rectum ovei a three day period Went into shock Died 

Autopsy Findtnys (Figs 6, 7) 

1 Peii-arteritis nodosa of the mesenteiic aiteiies, es- 
pecially at the attachment of thp mesentery to the in- 
testine, with pea-sized, firm enlargements of the aiteiial 
wall 

2 Scattered recent and older ulcers and ciosions of 
the ileum 


(Bands 407o, filaments 45%), Lymphs 8%, Monos 7%, 
Sedimentation rate G mm in 1 hour 

Coiiise Laparotomy 9-24-39 Inflammatoiy mass, in- 
duding 10 inches of ileum was resected from the L L Q 
Septic picture developed after operation Death three 
weeks later 

Pathological Findings Gangiene and pei-foration of the 
entire bowel wall due to acute arterial inflammation be- 
longing to the polyarteiitis or peri-arteritis group 

The gross and histological chaiactei istics of peri-arte- 
ritis nodosa are illustrated in Figs 0 and 7 

Pc7 i-arteutis nodosa shotdd be suspected in a case 
presenting Evidence of infection (leucocytosis, fevei, 
etc), plus abdominal symptoms, plus uni elated symp- 
toms of widespiead involvement of other parts of the 
body, such as asthenia, neuiitis, myositis, kidney dis- 
ease, hypertension 

The diagnosis is made by laparotomy and biopsy 
Three of oui cases were so diagnosed during life An 
unexplained eosinophilia should lead one to think of 



Fig 7 Case 19 Peri-aitentis nodosa of mesenteiic arteiies Same case as m Fig 
G Two sections that on the right hand shows an acute stage with thrombosis and 
marked peri-nrterial infiltration, that on the left shows a chronic oi “healed" stage 
with almost complete obliteration of the artei'y 


3 Aneurvsm of the cvstic aitery with complete throm- 
bosis 

4 Infectious splenic tumor 

5 Purulent bronchiolitis and lobular pneumonia 

Case 20 Pcii-artcmUs Nodosa Causing Intestinal 
Gangrene and Peifoiahon, White female, age 47, admitted 
9-18-39, died 10-15-39 

C C Attacks of mild epigastnc pain noted for 3-4 days, 
everj' 4-0 months, for past 6-7 years, no nausea or emesis 
Three weeks ago she awoke at 4 am with severe epi- 
gastric and umbilical pain accompanied by nausea and 
vomiting This lasted three days It recurred again three 
days later and yet again for three days preceding ad- 
mission No change in bowel habits Stools always brown 
Patient has had chionic deforming arthritis for 27 years 

PE T 98 6° Evidences of old rheumatoid arthritis 
Chest deal , heart negative B P 160/104 

Abdomen Marked tenderness in both lower quadrants, 
especially the left. Peristalsis present 

Pelvic. Round, very tender mass in left cul-de-sac 
Laboratory 

Hb 83%, RBC 4,400,000, WBC 18,0007 Polys 86%, 


peiinrteritis (Case 18) Felsen (3) has shorvn the 
usefulness of sigmoidoscopy in establishing the diag- 
nosis He employs a telescopic lens and red and green 
filteis Gastroscopy m one of our cases gave a unique 
and suggestive picture 

VEINS 

This series of cases includes instances of thrombosis 
of the infeiior and superior mesenteiic, splenic and 
portal veins, the iliac veins and the vena cava 

Venous thiombosis secondaiy to caicinomatous in- 
vasion of the veins is shown in cases 21 and 22 

Case 21 was a male, age 68, with multiple abdominal 
metastases from primai-y carcinoma of the stomach There 
was an infiltration of both common iliac veins by carci- 
noma and a complete obdurating thrombosis and beginning 
organization of both common iliac veins The result of the 
obstruction of the iliac veins was edema of both legs for 
ten days before death Of interest in this case was the 
marked distension of the abdomen early and throughout 


38 


Ameuica^, Journal of Digestr'e Diseases 


the disease This xi ns thought to be due to the infiltration 
and replacement of the celiac ganglia by metastases 
Case 22 xvas a male, age 69 Autopsy rex ealed a diffuse, 
nodular cirrhosis of the liver, xvith primary liver cell 
carcinoma on the basis of cirrhosis, carcinomatous throm- 
bosis of the portal vein xvithin the lixer and of both extra- 
hepatic branches m the hilum of the lix er and of the portal 
vein proper, marked hemorrhagic ascites (8,000 cc ) , 
moderate splenic tumor, distinct esophageal xances, me- 
tastases to the lungs 

Cases 11 and 12 previously cited, xxere examples of 
descending venous thrombosis due to splenic infarcts 
resulting from occlusion of the splenic artery 

Case 13, also prexnouslv cited, xxas an instance of 
mesenteric xenous thrombosis — apparently primary — 
xxath hemorrhagic infarction of the intestine. 

One case xvorthv of special mention xxas a case of 
Banti’s disease due to organized thrombosis of the 
splenic vein 


Vound » 
Xcjtmi 

nation for the dexelopment of some of the typical 
instances of Banti’s disease ' 

SDMJIARY 

A summary of 40 cases of disease ot the large and 
small mtra-abdominal arteries and veins has been pre- 
sented These have included aneurvsm of the abdomi 
nal aorta (atherosclerotic dissecting and luetic) and 
aneurysm of the splenic arterx, occlusion of the aorta, 
the superior and infenor mesenteric artenes, th« 
splenic and left gastric arteries, the inferior xena 
cava and iliac, portal and splenic veins In addition 
there xvere included 4 cases of peri-artentit, nodo-a 
and one of malignant hypertension. All of these case 
haxe presented svmptoms and signs pointing to into 
abdominal disease An attempt has been made to ' 
emphasize by case reports the chief varieties of dis- 
ease of the intra-abdominal xessels together xxith some 
helpful diagnostic hints Certain cases of unusnJ 



Fig 8 Case 23 Banti’s disease shoxving (left) smooth cirrhosis of the lixer and 
(right) enlarged fibrosed spleen associated xvith calcified thrombosis of splenic vein 


Cose 23 BantCs Dtscate Due to Organized Thrombosis 
of the Splenic I cin. A xvhite male, age 43 at final ad- 
mission, 1940, had had 7 admissions from 1930-1940 for 
hcmatemesis, large liver and spleen, xvith anemia and 
leucopenia Historv of malaria in 1914 and of having been 
kicked bv a horse in the left side of the abdomen On his 
last admission, Hb xvas 44'>, RBC 2,200,000 WBC 4,400 
Van den Bergh 1 8 mg Had further hematemesis 

XX bile in hospital, dex eloped pneumonia and died 
Antopsg Findings (Fig S) 

1 Calcific organization of thrombotic sclerosis of 
splenic vein xxnth modified calcific sclerosis in portal xein 
without obstruction 

2 Splenomegaly xxnth increased fibrosis of the spleen 
(Bnnti’s disease) 

3 Smooth cirrhosis of the liver xxnth slight atrophy 

4 Esophageal xances 

6 Diffuse entorrhagia 

G Early pneumonia and atelectasis of both loxxer lobes 

It IS interesting to speculate xxhether or not the kick 
by the horse could have damaged the splenic vein and 
haxe led to the calcific thrombosis The calcific throm- 
bosis of the splenic vein certainix led to the dexelop- 
ment of ‘portal hxpertension” xxhich is the expla- 


interest clinicallx or pathologicallx have also been 
detailed 

CONCLUSION 

Vascular diseases xxnthin the abdomen max give rise 
to acute and chronic abdominal symptoms Vascular 
disease in this location is often misdiagnosed or nn 
suspected bx both phvsician and surgeon It niav be 
overlooked even when the abdomen is opened The 
error more often is one of no diagnosis than of misft 
diagnosis The diagnosis could be made more fre- 
quently if the possibility of vascular disease were 
considered This is especiallx true in the presence o 
acute abdominal episodes The vascular origin of a 
dominal svmptoms must be considered in the peesei^ 
of (1) arteriosclerosis (2) auricular fibrillation t 
previous coronary disease or cardiac failure, 
dence of emboli elsewhere Laboratory tests "^bic aj 
our experience may give a hint of 
vascular disease are (1) increase in the quant 
Van den Bergh reaction This mav aid in w 
nosis of mesenteric and other forms of thrombosi' 
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18 the result of hemolysis in an infaicted aiea, (2) 
unexplained eosinophilin This should lead one to lule 
out peii-aiteritis nodosa as a possible cause 
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DISCUSSION 

CAPTAIN J EDWARD BERK (Port Dix, N J ) In 
1039 WG had the occasion to obseivc a fifty-two yeai-old 
man ^^ho piesentod the siccns and sjnnptoms of an acute 
abdominal catastrophe operation theie was found an 
abdomen filled with unclotted fresh blood After this was 
thoiouphly evacuated, no bleeding point could be found 
The patient nent on to a rathei complete lecovery 

Because of the absence of an\ histoiv of tiaumn pre- 
ceding admission to the hospital, we felt that we nero 
dealing nith an example of a spontaneous non-traumatie 
luptuie of a small intra-abdominnl blood vessel, a con- 
dition to which others had given the name “intra-abdomi- 
nal apoplexy’,’ This name was purposely chosen in ovdei 
to indicate the close similarity to the moie common and 
better recognized ceiebral apoplexi 

In the htei atui e at that time we could find but nineteen 
other seemingly similar cases Since then Di Crile, Jr, 
has leported anothei 

A leview of the clinical featuics of these cases levealed 
some interesting findings The outstanding featuie nas 
the existence of either hvpei tension of a severe degree or 
a geneiahzed nitenoscleiosis in about CO per cent In the 
oldei age group, in whom hypertension and arteriosclerosis 
was common, a bleeding point in the abdomen could usu- 
ally be found and ligated and lecovery usually ensued In 
the younger age group, in contrast, in v,hom hvpeitension 
and artenoacleiosis was uncommon, bleeding points were 
not usually found and the moitahty into s\as much higher 
The commonest pre-operativc diagnosis was peiforated 
peptic ulcer, m every instance the finding sins a complete 
surgical surprise 

I feel that this very fine report this morning will es- 
tablish on a much sounder and more secure basis what 
hitherto has been consideied as a lare and unusual but 
interesting clinical occnnence 

DR ROBERT ELMAN (St Louis, Mo ) This is a 
verj impoitant contribution nnd I should like to make 
one comment nnd that is that surgeons will miss many 
of these conditions unless they explore the abdomen 
thoroughly at the time of operation, I lemembei a number 
of cases I have opeiated upon ishich would fall into the 
group of patients that have been discussed this morning 
Another important thing smgicnllv, it seems to me, is 
to expiess a note of consei vatism, le that ^cry little be 
done to the intestines of these patients once the diagnosis 
IS made, unless there is irreparable neciosis or obvious 


gangrene Most of the patients have lesions which seem 
to recover spontaneously e\en if nothing is done at the 
time of operation, as illustrated bv one or two of the 
patients discussed this morning 

DR JOSEPH FELSEN (New York) Mr Chnnnnn, 
Ladies nnd Gentlemen I cannot let this opportunity go 
bv wathout complimenting Dr Kimball and his co-woikeis 
on a very excellent piece of woik I am very much intei- 
ested in their obseivntions and have had the pleasure of 
discussing them with Dr Kimball The sigmoidoscojnc 
diagnosis of systemic disease is a Mrgin field which wo ns 
gastro-entorologists should undertake wnth a proper iin- 
dei standing of its potential value in medicine Two of the 
cases which Dr Kimball presented illustrate this point 
verj' nicely 

Intestinal vascular sclerosis, which is a simple dosciip- 
tive term for one of the conditions described, is very easily 
diagnosed bv sigmoidoscopy Seen through a clean intesti- 
nal mucosa, the appearance of the intramurnl mescntciic 
vessels coi responds to that of the letinnl vessels Thicken- 
ing, toituosity or obliteiation may be noted, depending 
upon the degiee of niteriosclerotic change 

The second condition mentioned be Dr Kimball to which 
I shall lefer is peri-artentis nodosa The case shown was 
fiist diagnosed duiing life at sigmoidoscope Frankie’, 
evhon first seen, the sigmoidoscopic picture of localized, 
intramural, segmental vascular thiomboscs, evns com- 
pletolv new to me During the couise of sevcinl hundicil 
sigmoidoscopic examinations for intestinal signs of 
svstemic disease, it had never been encountered Foi com- 
pniative study it was theiefore deemed adeisnblc to re- 
view all intestinal museum specimens which exhibited 
vasculai pathology Fortunately, two examples of intesti- 
nal lesions in peri-arteritis nodosa were in mv collection 
They conesponded exactly to the condition noted n the 
living patient Neithei of the two patients who enmu to 
neciopsy had boon sigmoidoscoped during life, however 
AJtei soveial examinations, it was apparent that the 
lesions in the living patient were persistent, could not be 
oblitciated b^ piessurc nnd exhibited distal hair line 
mscular thiends devoid of blood A diagnosis of pen- 
arteritis nodosa w’ns made and final proof of its validity 
was offered six months later, after the patient had been 
followed through Montefiore, Bellevue and Mt Sinai 
Hospitals The necropsy specimens were made available 
through the courtesy of Dr George Bachr and Dr Paul 
Klemperer and revealed the gioss lesions described during 
life with confirmatoiv microscopic evidence of pcri-nrtori- 
tiE nodosa 

DR STOCKTON KIMBALL (BufTalo) (closing the 
discussion) I want to thank the discussers for their very 
geneious discussion We had one case that well illus- 
tinted the abdominal apoplexy, mentioned bv Captain 
Beik, a case of thrombosis of the spknie artery with 
lupture and hemorrhage 

Two of the cases of mesentenc thrombosis weie not 
recognized when thev were opened bv the surgeon, so that 
the diagnosis mny bo missed not only pre-operativ el j hut 
even at the time of operation 
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The Armed Fo}cc<i of the USA are the best fed 
fighters in the world Dailj armv garrison ration, 
ilav to October 1941 — Cal 4331, protein 131 g , fat 
195 g, caihohvdiate 513 g, calcium 101 g, phos- 
phouis 2 03 g, iron 25 mg, \ it A 13,270 1 U, thia- 
mine 2 0 mg, iiboflavine 2 8 mg, nicotinic acid 29 6 
mg, ascorbic acid 97 mg Adequate food, with scien- 
tific attention to its constitution wall go fai in pro- 


tecting fighteis from the heaw toll on their phvsical 
and nervous stamina (J A M A, 120 93-9G, 1912) 
Nmctn (nicotinic acid) is present in beef, pork, veal 
and chicken hvei-s in amounts ranging between 100 
nnd 152 microgiams pei giam, and in muscle meals 
from 60 to 70 mitrogranis pei gram Chicken breast 
contains 151 micrograms pei gram, vvliicli thus ap- 
pears to bo good news for persons disliking spmach 
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Beef, Iamb and \eal kidners contain from 77 to 96 
micrograms per gram Babbit tissues are high and 
fish are, as a rule, low m niacin Peanut butter is an 
excellent source of niacin, containing 186 micrograms 
per gram These facts, as revealed hi new methods 
of analvsis (a modification of the evanogen bromide 
method) are of importance in pellagra areas (J 
Nutrit, 24 153, 1942) 

Intestinal Bacicna, regaided since Metchnikoff as 
rogues, maj have a distincth beneficial effect, m vuew 
of recent work which indicates that manv of them are 
able to svnthesize B vitamins in vntro, and may be 
presumed to manufacture these vitamins in the in- 
testine in at least moderate amounts This may ex- 
plain whv babies on cow’s milk do not show evndence 
of lack of nicotinic acid even though milk is poor in 
this agent Escherichia colt, normally a dominant 
organism in the human intestinal flora, produced the 
most iiboflavine, Alcaltgcnes fecalis the most thia- 
mine. and bacillus mescntcnciis the most nicotinic 
acid (Proc Nat Acad. Sci , U S , 28 285, 1942) 
Tooth decay A well-controlled clinical e.xperiment 
showed that Vitamin D has a beneficial effect in re- 
tarding dental caries, and suggested that Vitamin D 
from cod liver oil was about twice as effective unit 
for unit, as radiated ergosterol Even 800 units (USP) 
of Vitamin D from cod liver oil did not fulij protect 
from caries (J Am Dental Ass’n , 29 1393, 1942) 
D from animal sources is D3 and that from plant 
sources is D2 Perhaps the length of the experiment 
n-as not enouffh to permit conclusions There is still 
no consensus of opinion on the causes and control of 
tooth decav 

Muscle Dystrophy and Vitamin E deficiency Al- 
though E deficiencj had a marked influence on muscle 
metabolism m axpenments on mice, it had no effect 
on spermatogenesis and it would appear that E is 
probablj not, as formerly thought, effective against 
sterility, but essential to normal muscle metabolism 
fAm J Path, 18 169, 1942) 

Vanadium was sought in vain in manj animal 
tissues and in foods used bj animals and previous re- 
ports of traces of this element in biological materials 
probablr were in error arising from a now-demon- 
strated fault in technique (Am J PhvsioL, 136 772, 
1942) 

Vitamm A in liter was estimated in the liver sold 
in butcher shops in England, and sheeps’ liver was 
found to have the highest and most constant amount 
of all with little seasonal variation as in beef 
(Biochem J , 36 34 1942) 

Withholding potassium in the diets of rats produced 
marked mvocardial degeneration as well as similar 
changes in the convoluted tubules of the kidneys, con- 
firming earlier work which showed that lack of dietarv 
potassium could cause cardiac lesions (Am J Path , 
18 29, 1942) 

Wheat germ, contains high concentrations of thia- 
mine, riboflavine and, pvndoxine, but low amounts of 
niacin and pantothenic acid A high milling loss was 
found for niacin, pantothenic acid and pv ridoxine in 
flour made from wheat (J Nutrit, 24 167, 1942) 
Cobalt and copper fed to bled dogs not deficient in 
either gave results suggesting that in recover} from 
hemorrhagic anemia there is an optimum level of 
copper intake, and that cobalt has a retarding effect 
on hemoglobin formation (J Exp Med 75 481 
1942) 


Industrial war loorkcrs’ food has so far been a bit 
and-miss affair and if vou want to know Jiow bad it 
has been and good it can be made, write for the report 
to Dr Frank Gunderson, Food and Nutrition BoTri, 
2101 (Constitution Ave,, Washington, D C 

Grapefriut is a source of ascorbic acid, but like 
oranges, the} contain variable amounts which depend, 
to some e-xtent, on sun-exposure but not at all on the 
localitv in which thev are grown (J Agr Research. 

64 57, 1942) 

Pyridoxine injected into patients intravenoustv 
raised the muscular fatigue threshold in some and had 
no effect in others, which does not recommend the pro- 
cedure at this time. (J Lab and Clin Med., 27 763, 
1942) 

Calcification of the heart seems to be an increasing 
function of age, and aurides were more freqnenttr 
affected than ventncles and valves Fat rats, doing 
moderate e.xercise showed more calcification than 
normally nourished ones forced to exercise. (Am. J 
Path , 18 41, 1942) 

Vitamin A and tuberculosis, it was found that 
persons havung tuberculosis associated with vamng 
degrees of intestinal svmptoras absorbed Vitamu: A 
poorlv as compared wnth normal persons Autopvih 
showed no pathological condition of the mtesbnes to 
which such fanltv absorption might be attributed, 
but obvnouslv persons wnth the disease require above 
average amounts of Vitamin A (JAMA, 119 3, 
1942) 

Thiamine deficiency in man is more bkelv to'be re- 
versible and amenable to specific therapy when the 
disease has come on suddenlj and acuteh but is tes 
so when the disease has been milder in onset more 
chronic and attended bv widespread degeneration of 
nerve fibres (Arch Neurol Psychiak 47 97, 1942 
and ibid 47 626, 1942) 

Tomatoes and cabbage kVhen ripe, tomatoes have 
more ascorbic acid than when immature, but cabbage 
has irregular amounts Certain varieties produce mwe 
ascorbic acid than others (J Agr Research, 64 4 , 
1942) . 

Avitaminosis A m Dairy Calves Constriction o 
optic foramen with pressure on optic nerve, blindness 
as well as enteritis and testicular degeneration, are 
among the results found in this condition (J Nutn - 
17 443, 1939), (Am J Vet Res, 3 27, 1942) 

Lack of biotin in human diet produced mild dema 
titis, pallor due to vasoconstriction, and atropbv * 
lingual papillae, lassitude, anorexia cardiograp ic _ 
changes, hemoglobinemia, and these were cured y 
administration of biotin rapidlv Egg white bin 
biotin, a member of the Vitamin B complex (3 
M A , 118 1199, 1942) 

Experimental hypertension in dogs produced bv con 
striction of the renal arteries responded stnknngl.' 
large doses of Vitamin A — a possible phnrmocoiop 
action of A, but one which would not necessaimv 
effective in clinical hypertension of the non-rena) yp* 
(Science, 96 161 1942) - 

Vitamin K seems important to the maintenan 
normal levels of blood prothrombin, as , 

pnved of dietar} K invariablv aborted ,1- 

levels of prothrombin A J Obst and Gyn . ' , 

^ 3 -^ 2 ) 0 5 

The human thiamine requirement minimum 
mg per 1000 calories, optimum between Oo an 



Jour D D 
January lt)43 


Editorials 


41 


mg pel 1000 caloiies (Aich Int Med , 69 721,1942), 
(Am J Med Sci , 203 669, 1942), (J Nutiit , 24 139, 
1942) 

Wei'nicke’s syndronw (clouding of consciousneie, 
ophthalmoplegia and ataxia) is similar in pathologj 
to that seen in thiamine deficient pigeons, and theia- 
peutic experiments with the clinical disease indicate 
that Wernicke’s syndrome is associated with a dis- 
tuibance in pyiuvic acid metabolism and thiamine de- 
ficiency Thiamine theiapy was found to cure the 


oculai palsies and often improved the mental state 
(Aich Neui and Psychiat , 47 215, 1942) 

Rats, deprived of Vitamin B, tend to show cpilcptoid 
convulsions, but we must not attribute this manifesta- 
tion to the elimination of a single nutrient and 
clinically the administiation of pvridoxine (Vitamin 
B„) to human epileptics has not been encouraging in 
its lesults (Science, 96 331, 1942), (Biochem J, 
34 594, 1942), (J Comp Psvch , 31 216, 1941) 
(Ahstiacted by peiimssiov, fi'om Nntufwn Revicus) 
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FATIGUE 

S IDNEY A PORTIS, M D , of Chicago, addiessing 
The Ameiican Society for Research in Psychoso- 
matic Pioblems on Decembei 18, 1942, gave a report 
of some preliminaiy studies in the mechanism of 
fatigue in neuropsychiatiic patients Pievious le- 
search had shoum that stimulation of the light vagus 
nerve had lesulted in hypoglycemia, thiough a pre- 
sumed stimulation of the panel eatic function lesulting 
in h\peiinsulini8m This phenomenon occuired only 
w'heii the light vagus was intact and it was found 
that the mechanism lesponsible could be upset palpa- 
bly by the administiation of ati opine prioi to vagal 
stimulation In a numbei of neui opsychiatric patients 
lefeiied to him bv the psychiatiic service for the 
puipose of discovering, if possible, some cause foi the 
weakness of which they complained, he earned out 
blood sugar cuiwes following the intiavenous injection 
of less than one giam of glucose In all cases a notice- 
ably flat type of cuive was found aftei glucose in- 
jection the use in blood sugai level was small, and, 
aftei tivo houis, a diop below the pre-injection level 
fiequently was noted On the theoiy that these indi- 
viduals weie suffeiing fiom hypeiinsulinism, Poitis 
lepeated the blood sugai cuiwes in the same mannei, 
after the patients weie under the influence of ati opine 
In these cases, moie neaily normal blood sugai curves 
weio obtained A regimen of fiequent feeding with 
caibohydrate and the administiation of atropine over 
a period of 8e\eral weeks or months lesulted in 
marked impiovement of the fatigue of rshich these 
patients previously complained, permitting them to 
assume noimal work and responsibilities without in- 
convenience Because of othei physiological expeii- 
ments in which thalamic stimulation, with intact i ight 
vagus, had lesulted in hypoglycemia, presumably due 
to hjperinsulinism, it was possible to believe that, in 
nervous patients, woirv and anxietv had repioduced 
the stimulation of the thalamus which, being propo- 
gated via the right \agus fibres, had created a chronic 
hypogljcemia mth its resulting weakness and fatigue 
The clinical results of this experiment are im- 
portant and highh stimulating to those interested in 
fatigue in neuropsychiatric patients, and the theorj' 
advanced to explain their weakness is not onlj well 
supported by the results, but is of great importance 
in helping to strengthen the suspicion that the vagus 
neive is a channel w’hich brings mankind no little 
trouble Further more, this work, even b\ its prelimi- 
nair report, lends support to the bioad thesis that 
mind directh alTects bod> 

The inauguial meeting of the American Society for 


Research in Psychosomatic Pioblems was held on De- 
cember 18, 1942, at the Waldorf-Astoria Hotel, New' 
York City, the scientific program being devoted en- 
tirely to the study of Fatigue in its many aspects 
Hallowell Davis, MD, Professor of Physiology, 
* Harvard Universitv School of Medicine, outlined the 
plan of the study in his introductory lemaiks S S 
Stevens, Ph D , Assistant Professor of Psychologr , 
Haiw'aid University, dealt with “Psychomotoi Per- 
formance in the Study of Environmental Stress” while 
William Forbes, PhD, Assistant Director of the 
Fatrgue Laboratory at Harward University dealt with 
“Problems Arising in the Stud> of Fatigue.” These, 
as well as other papers, stressed the difficulty en- 
countered in obtaining a suitable method of measuring 
fatigue It is the present plan of the new society to 
hold an organizational meeting in May, 1943 The 
recent meeting w’as held in conjunction with the 23id 
Annual Meeting of the Association foi Research in 
Nervous and Mental Diseases 

CONSTITUTIONAL INADEQUACY 

T he tenn “constitutional inadequacy’’ seems to 
mean “naturally not up to the job of being well, 
physically, mentally, and peihips socially ” It is 
questionable if the term is much of an improvement 
over oldei ones Its looseness of application lenders it 
a little dangerous in the hands of the inexpert, merelv 
creating another w'aste-basket foi clinical scraps, and 
guing the stop-signal to further study 

Twenty reais ago, a person exhibiting nminatwn 
was said to give evidence of constitutional inadequacy 
of the gastro-intestinal tract The older Italian authors 
regarded achylia as of the same significance, although 
today w'e do not feel that this physiological de- 
linquency IS often of serious importance Certainly, 
the term is not justifiable when applied to any special 
system deficiency which the patient may be discovered 
to possess, because otherwise we might speak of many 
metabolic disturbances as evidences of constitutional 
inadequacy 

Currently', the diagnosis of constitutional inade- 
quacy is used for peisons whose endless complaints 
have no basis in perceptible pathological lesions and 
whose response to treatment is only temporary The 
individual's discomfort charactensticallv migrates 
from region to region He is hy'persensitive to pain 
He mav or may not be weak physically or mentally 
He may or may not lack industry, resolution and 
courage His most constant manifestation is perhaps 
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an undue i eaction to distress w hich miRfat not register 
on the sensoDums of the phlegmatic He has not 
changed in the course of time, or from the da\, when 
he ■was usualli called a “neurotic ’ 

The imter uould rather be told that he was “neu- 
rotic,” for this would stimulate him It also iiould 
console him, for we liaie been assured b% the psy- 
chologists that a person is of little consequence unless 
he IS neurotic But the diagnosis “constitutional m- 
adequaci ” n ould start a quarrel inth his ancestors, 
and might ha\e much too final a sound for his own 
hope. 

Most patients are indifferent to a diagnosis, and 
seek onl> assistance in their distress Therefore, from 
the public standpoint, it matters little nhat we call 
these people, so long as %\e somehow help them When 
faced with a patient across the table in our consulting 
room, it IS perhaps bejond the proiince of medicine 
to use a social criterion or tabulate the fact that the 
neurotic is not an industrial success However, he maj 
he charming, talented in the arts, capable of deep 
friendship, or he mar be disgusting without talent of 
anv sort, and shifts in his lovalties He is often 
colorful pathetic in his apologies foi intrusion upon 
our time and veiv much in earnest about one thing- — 
his phisical and mental discomfort 

Phjsicians cannot alwais be criticired when thcA 
fail to help him But we are to blame if we spend all 
his monei on a diagnosis or recommend useless pro- 
cedures In the matter of diagnosis, whi use Latin 
w ords, w hen Abei nethi so beautifulh ai oided scientific 
cant in his famous Anglo-Saxon dictum — “Madam, 
lou lack firmness of mind ” 

Can we assume that these patients haie something 
wrong with their brains’ So far we have not seen 
anj renew of autopsv findings on the brains of neu- 
lotics Surgical attack on the cerebrum for the 
purpose of altering personalitv is so far famous 
chieflj for its intrepiditv Vitamin B injected intra- 
venouslv has done some good to nervous persons, 
probablj those who previouslv lacked the complex 
Later some super-essence derived from food concen- 
trates might conceivably be used successfully either 
intiavenousl} or per os If eugenics ever becomes a 
popular pJav-thing, selective mating might eliminate 
some of the neurotics, and bring societv nearer to 
that deadening ideal of a perfectlv standardized mob 
of Iike-thinking people Practicall}% psvchiatn has 
reallv done some good in helping certain neurotics to 
get hold of themselves and psvchiatrv should be en- 
couraged The pniate phrsician must use a combined 
attack — phvsiotherapv , mental encouragement endless 
patience, as well as a balanced diet, vitamins and 
drugs He must not expect brilliant results It matters 
verv little what phraseologv or nomenclature he 
chooses for the diagnosis, but the one adopted from 
psvchologv seems as good as anj 

MTIAT SOCIALIZED MEDICINE OFFERS 

T he Beveridge Report, recenth publicized in Eng- 
land seems to have met with general approval in 
that countrj and in Canada as well It seems to repre- 
sent as close an approximation to the demands of 
British socialism as the capitalistic vote of Commons 
can tolerate and a move sufficientlv leftward to satisfj 
the majontv of middle class voters In Canada it mav 
be approved bj the liberals, readilj accepted bv the 


increasinglj numerous CCF (Canadian Conusw 
wealth Federation), and it wnll not be too violenth 
opposed even bv the conservatives who at present an 
looking both for a leader and a program It vfl] t* 
opposed bv such vested interests ns industrial y. , 
surance and bv a sev ereh ta.xed capitalistic class Tte 
British medical profession, inui-ed to the “panel” tq.^ 
of controlled practice for thirtj v ears scircelj mar b- ' 
expected to raise effectiv e opposition although the n« 
sweeping reforms must add to their burden of 
satisfaction , 

Canada has not alwavs followed England in 'ocbd 
innovations, and mav not do so now, but the Betendge 
Report has created a somewhat favorable inipre'^ipa' 
alreadv in the Domination The Canadian proffc- ica 
agree that thev can see “the handwTitmg on the iral.” 
and vet there appears to be no organized effort ontkt 
part of the Canadian Hfedical Association apuin 
vvhat may come The first organizational steps mi 
broad plan of insurance medicine m Canada prohaily 
will have been taken and the machinery put to work 
long before phvsicians serving overseas return fron 
war Ev en the less purely medical plans for pensjon 
salarv protection in illness, indemnities for birth ard 
death expenses, and employment schemes, seem eithtr 
to have met with quiet fav or, or to have failed to in 
spue anj organized opposition 

The affairs of Canada can well be managed be 
Canadians and these observations are not made fa 
criticism of our brother phvsicians to the Vortb, bid 
because at present what Canada does holds a novel 
interest for us During the past vear, Ottawa hss 
exerted a dvnamic influence on the government st 
Washington, because of a mutual agreement between 
the two nations to compare notes both on war and 
peace Canada’s svstem of taxation and her succerdel 
administration of pnee control has been an objed^ 
lesson to the planners in Washington Todav 'wnrc&v 
anything is done bv either country without the other! 
knowledge If the philosophy of the Bevendge Repwt 
becomes accepted in Canada, then Washington, ato v 
committed to an anti-cnpitahstic program ■would re- 
ceive renewed inspiration . 

This Journal wall not spend time in ordinan pomJ 
cal argument, but there are extraordinarj sociab 
changes on the horizon which mav deeph affect oerv 
medical specialtj The National 
raittee, with the blessing of the American ileoiw 
Association is affording us some protection at a i 
when the war urgency permits us to think of i 
else At such a time, the proponents of controUN 
medicine wall be likelv to strike wath vigor un f 
cover of the national emergenev Those opposing s 
medicine, contract medicine and the various 
insurance medicine which have been advoca 
tried, are aware that the present adniinistration 
been influenced for manj jears bv the pe ulan 
mands of several wealthy socialistic founds 
that this administration, in its puzzling 
crusade against "trust” monopolies, is attacking 
from such a fictitious angle If the suprem 
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of the land can hold that the profession of m 
a trust, then we are justified in using or 
our use the protective practices of trusts e 
that now, and in anv event, undesirable altera 
practice are almost at hand and that we 
best position to oppose renewed efforts at 
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Editorials 


The National Phvsician'i’ Committee urges us all 
fieeli to petition and indoctiinate oui congi essional 
repiesentatives against all ill-consideied schemes 
which must lead to unfortunate innovations Oui most 
urgent duty is to ensuie that the management of medi- 
cine shall remain undei the coiitiol of doctors of 
medicine Even if this can be accomplished, the loss 
of the piofit motive mil give biith to a powei motive 
which wall soon claim many disciples among oui group 
Socialired medicine, in spite of good management, will 
impair the ancient charm of oui healing art, blunt our 
motives, and give the public a service which leaves 
veiy much to be desiied 

State controlled education w'as bitteily opposed by 
the teacheis who taught undei the system of private 
education While the public schools have bi ought the 
ludiments of education to millions otheiwuse unable to 
iffoid instiuction, the resulting standaidization has 
given us a product which is itself standaidized It 
has been pointed out that oui country is pool in 
leaders of peak abilitj', and in iiteiaiy genius, and that 
w'e see now a dowmwaid tiend in public moiality and 
inciease in came, divoice and the psychoses ttTiile 
it IS illogical to attribute all such lesults, even if 
factual, to a single cause, the public school sj'stem 
lacks, and will always lack, a skilful individualization 
of its woik Specialization exists but it is applied in 
special cases as a lesult of a mass method of allocation 
The time has not amved when a Binet-Simon test can 
constitute an accuiate appraisal of a human being 
I Q’S and screen tests fail to tell us all that lesides 
within the ciania of men and women The efficiency of 
public school systems can be seen in the astonishing 
collection of statistical data and in the bewildering 
heteiogeneity of the cunicula, but the state system is 
not remarkable for producing individuals of oiiginal 
opinions, 01 for having discoveied a satisfactoij 
foimuH foi the social and political lequuements of 
the nation 

A survey of conti oiled medicine thioughout the 
woild leaves an impiession similar to that created by 
conti oiled education The State has bi ought medical 
care of a type to persons previously unable to afford 
it, but the quality of the medical wmik involved is in- 
feiioi there is a lack of diagnostic finesse and of 
therapeutic individualization British panel doctors 
frequentb manage to maintain an intelligent level of 
piactice, but these exceptional ones will confidentiallj 
admit the impossibility of remaining “peisonal” in 
their contact with patients Because of the secretarial 
duties involved in goveinment reports and the “giind” 
resulting from the hours spent each dav with such 
large numbers of patients, they find themselves the 
wearv slaves of a tiresome svstem Refined diagnosis 
IS impossible because of time limitations 

If State medicine is adapted to America, the public, 
now accustomed to a highlv individualized approach, 
will be vainlv looking foi a commodity which will have 
been not only rationed but driven from the market 
Financiallv the onlj physician who will benefit from 
such a system is the one now unable to make a living 
All phvsiciaiis under such a plan will be increasinglj 
legal ded, not as the teachers of humanity, but their 
paid servants In London today, apart from the few 
distinguished and titled men who practice piivatelv 
on Hailey oi Wimpole Street, the profession enjoys 
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approximately the same social prestige as shop clerks 
and piano tuners 

The American physician has always been a “lugged 
individual” spiritually, if not financially He has been 
noted foi his self-detennination and lack of toopei- 
ation with othei physicians Theie is no bettei example 
undei the sun of undying love of argument than the 
pioceedings of an av'erage county medical meeting 
Lawweis are little bettei, though they have an official 
opportunity in court to sublimate pugnacity The 
master of the old private school was as full of seasoned 
individuality as a giandfathei’s clock The male 
teacher in our school system today is of the manager lal 
ty’pe, cautious in the expression of opinion, friistiated 
because of his economic position and unhappy about 
his accomplishments The phvsicnn of the old school 
was as shievvd in his genius for charactei reading as 
in his flare foi diagnostic intuition Tomoiiow, under 
controlled medicine, the physician will be a fiustiated 
clerical, his scientific inteiest flattened under the dead 
weight of goveinment regulation Fiom the vantage 
giound of the pic'-ent moment, it appeals that Medi- 
cine soon will be helplessly entangled in the tentacles 
of socialistic bui eaucratv^ For those who hav'e any- 
thing to offei in opposition to this moilein gravity, 
the time is now 

STUDIES ON GASTRITIS AND ULCER IN A 
NEW ALEXIS ST MARTIN 

T he article by Wolf and Wolff in this issue is pai- 
ticularly helpful at this time, when a iiumbei of 
gasti oscopiats and others are puzzled over what intei- 
pietation to place on some of the changes thev see in 
the gasti 1C mucosa At the last meeting of the Amer- 
ican Gasti o-Enterolog’cal Association and the Amer- 
ican Gasti oscopic Club, theie was some diffeience of 
opinion about the nature of what has been calleil gas- 
tritis All felt that there is no question about the fact 
that some mucous membranes aie atiophic, but some 
doubted if this atiophy is produced or accompanied by 
inflammatory changes They weie not satisfied to call 
it gastriU<i, gi anting that we use the genitive ending 
"itis” in the usual way’, meaning inflammation Curi- 
ously’, long ago physicians fell into the habit of leaving 
off the vvoid inflammation and saying only “of the 
appendix” or “of the nerve” until now we all assume 
that “itis” IS Latin foi inflammation 

A good wav of getting answers to some of the 
pioblems that hav’e so puzzled the gastroscopists is to 
keep watching the mucosa houi after houi and day 
aftei day through a gastrostomy opening such as yvas 
so useful years ago to Beaumont in his studies, and 
this IS what Wolf and Wolff have done Observing the 
Intel lor of the stomach of a man with a gasti ic fistula, 
they have come to the conclusion that Ruffin is light 
and that the gastric mucosa can be stretched until it 
presents the appearance of atrophic “gasti itis ” They 
found that now and then what looks like gastritis will 
appear tempoiaiilv in a normal stomach Thev found 
that even what looks like severe hv pel ti opine gastritis 
can be produced suddenly bv the gastric hvperemi.i 
and congestion that aie sometimes associated with 
psychic disturbances Later, within an hour or two 
the much swollen rugae became nonn.il again Obvi- 
ously the swelling could not have been due to anv in- 
flammatory process Interestingly, this hvpeiemia of 
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the gastnc mucosa was associated uith abdominal dis- 
comfort and even pam 

A slight trauma pioduced b\ a blow wath the tip of 
a glass rod caused a small area to become blanched and 
depressed for a few seconds Several important obser- 
vations were made showing how protective to the 
mucosa is the tough lajer of mucus v\hich nonnallv 
adheres to it This laver is sufficienth alkaline to 
maintain the surface of the gastric mucosa in a fairlj 
neutral envuonment The presence of hydrochloric 
acid tends to accelerate the output of this mucus Re- 
markable was the observation that the gastric mucosa 
with its protective mucus is more resistant to strong 
irritants and corrosive agents than is the skin 

Interesting was the discoverv that small hemor- 
rhagic lesions in the mucosa caused a sharp acceler- 
ation of the secretion of acid and a concomitant hyper- 
emia of the whole gastric mucosa For jears men have 
wondered if the hvperaciditj seen with duodenal ulcer 


was due to the ulcer or the cause of it Woli and 
Wolff felt their observation can now explain “the per 
Bistent hj-peraciditv regularlj encountered in persons 
suffeiing with gastritis and peptic ulcer ’’ The tronble 
with this argument is that careful statistical studies 
bj Vanzant and her co-workers showed that with 
gastric ulcer there is, on the average, a decided lower 
ing of gastric acidity It is only duodenal ulcer which 
is associated with hj-peraciditv 

Wolf and Wolff were able in four davs to produce 
a tv pical chronic peptic ulcer bv exposing a small area 
of gastric mucosa contmuouslv to the action of gastric 
juice As soon as they decided to cure it, thev covered 
it with a protective coating of petrolatum, and it 
healed in three days' 

Wolf and Wolff are to be congratulated for having 
used to such good purpose another Alexis St Martin. 
It 13 to be hoped that other cases wall be used for such 
studies as opportunitj offers 
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CLINICAL MEDICINE 
Mouth and Esophagls 

SCHATZKI R AND HAWES L E 
The IRoentgcnological Appearance of 
Extrainncosal Tumors of the Esopha- 
gus Am J Roent Rad Therapy, 
4S 1 July, IW 

Six cases of intramural tumors of 
the esophagus are reported In three, 
2 evsts and 1 neurofibroma, the diag- 
nosis was confirmed The authors at- 
tempt to establish a basic roentgen 
picture of intra and extra mucosal 
lesions, and point out that a definite 
histological diagnosis of intramural 
lesions is not possible Of the 6 cases, 
there were several roentgenologic 
features m common In the profile 
vuew there is an abrupt sharp angle 
where the edge of the tumor meets the 
umnvolved esophageal waU In the en 
face view the lesions were sharpK 
outlined in the relief picture There 
was no obstruction to the passage of 
banum In the large intramural 
tumors the esophagus was narrowed 
in one diameter, while being stretched 
and widened bv the tumor in the 
opposite diameter, resulting in a slit- 
like lumen In the en face view this 
flattened lumen showed barium ir- 
regularlj distributed producing a 
“smear effecL’ Extramucosal tumors 
are often demonstrable as large soft 
tissue masses outside the banum cast 
The authors point out that mucosal 
tumors are less apt to have such a 


visible soft bssue mass — Maurice 
Feldman 


Stomach 

Barlow, D Treatment of Cardio- 
spasm by the Heller Type of Oper- 
ation Brit J Surg , S9 415 April, 
1943 

The weight of evidence seems to 
point to two main primarj con- 
clusions with regard to cardiospasm, 
namelj 1 The disease is due to a 
disordered neurosmuscular mechan- 
ism at or below the level of the 
diaphragm The exact nature of this 
disorder is uncertain, but seems to be 
a condition of spasm than mcodrdi- 
nation of the peristaltic wave. 2 
There is reason to believe that the 
lesion IS congenital in origin In ad- 
dition, two important secondarv con- 
siderations are the complications 
which tend to follow, in varying de- 
grees of severitj, os a direct result of 
the primary obstruction (1) Esopha- 
gitis, (2) Lengthening and sagging 
of the esophagus 

The operation is performed from 
the abdomen The stomach is pulled 
down, the esophagus is freed Bv 
blunt dissection of the longitudinal 
muscle anteriorly and extremely 
careful cutting through of the thin 
circular fibres, the esophageal mucosa 
appears at the bottom and bulges out- 
wards On Its surface are one or two 
little submucous vessels which require 
ligation and division The incision 


should extend at least 2 inches on llie 
esophagus and 1% inches on the 
stomach The vast majorUy of 
patients operated upon m this way 
showed a rapid and lasting functional 
improvement Occasionally there was 
a slight tendency to regurgitation 
when Iv ing flat in bed because of the 
persistently open cardia, but this was 
easily stopped bv givnng the patient 
an extra pillow Although swallowing 
remains normal, the radiological es 
amination mav seem disappointing 
Franz Lust 


Tecoz, R M Lc Mctconsme 
'omwal (The Abdominal Meteoram) 
Jnstro-Enterologia, 66 130, 1941 
Pollownng definition of the tenas 
leteonsm, tympanites and Aatulen^ 
he author enumerates the ga^ 
ound in the gastro-intestinal 
litrogen is present in a concentnmOT 
bout equal to that found in the 
nd It occurs in aerophagv and m tw 
itestinal canal of the 
ery slowly absorbed by the 
[ydrogen occurs in the „ 

he breast fed infant and m the 
itestine, but not the stomach of tne 
dult Oxygen is found m 
oncentration as in the f""* J' , jj 
he percentage of carbon . 

inch higher The latter gas 
jrbed very rapidly 
itestinal canal, but it also . 

com the blood into the gostro-int«ti 
nl lumen with great velocltv 
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Clinical Experiments With Riboflavin, Inositol and Calcium Pantothenate 

By 

MARTIN G VORHAUS, M D , MICHAEL L GOMPERTZ, M D 

and 

AARON FEDER, M D 

NEW YORK NEW YORK 


D uring the past few years, the unsolved problems 
of nutiitional deficiencj states have been vigoi- 
ouslv and successfully attacked by the biochemists and 
othei investigatois in related fields of science New 
vitamins have been isolated, svnthesized and adminis- 
teied to animals undei varjing eYpeiimental con- 
ditions Although the pieliminaiy reports of these 
studies seem confusing and at times contiadictoiy, 
thej' aie of great interest to the clinician They 
challenge him to clarify and coi relate this new knowl- 
edge and to evaluate its use in human deficiency states 
It IS the purpose of this report to desciibe such clinical 
investigations 

The theiapeutic value of iiboflavin in cases of chei- 
litis led us to study its effect in the treatment of de- 
cubitus with ulceration (7) Cases weie accepted 
11 respective of the seventy of the associated con- 
ditions No case showing any clinical improvement on 
ordinary ward care was included in this series Six 
cases aie desciibed in detail of which thiee weie con- 
ti oiled iigidly In these three cases no other vitamin 
supplement was given and no local tieatment of the 
ulcer was peimitted In the other three cases the 
original disease required additional treatment which 
may be inteiTireted as having had some influence upon 
the decubitus This additional treatment is described 
in detail 

CASE REPORTS 

Case 1 S G , white male, aged 69, diagnosis — inopei- 
able carcinoma of the sigmoid Palliative transverse colos- 
tomy was performed on 1-9-41 and shortly thereafter a 
decubital ulceration directly over the sacrum was noted 
The ulcei piogressed steadily and on 1-22-41 measured 
6 4 x 52 cms The base was pale and unhealthy but the 
surrounding tissues seemed normal The usual oral dose 
of 6 mgms of riboflavin was started at that tune and con- 
tinued dailv theieafter After four days of therapy the 
ulcer measuied 6 7 \ % cm and from then on continued 
improvement was seen, until on 2-19-41 (after 28 days of 
iiboflavin therapy), the ulcer was completely healed 
Three davs later the patient was transfeiTed to another 
hospital uith no evidence of the previous sacral ulcer 

Case 2 A J , white female, aged 66, diagnosis — arterio- 
scleiotic heart disease with decompensation, bundle branch 
block Admitted 4-22-40 Decubital ulcers which became 
piogiessivelv worse were observed on each buttock On 
6-3-40 an ulcei ation measuring 26 x % cm was noted on 
the left buttock, and on the right buttock a smaller ulcei 
measuring 12x05 cm On this day the daily oinl dose 
of 6 mgms of riboflavin was begun In three days be- 
ginning impiovenient w'as noted and by 6-8-40 (five days 
Inter) the left buttock ulcei measured only 1 cm in length 
and the right ulcei wns almost healed Gradual healing 

*Ron(l before tho American GcHtro-EnteroloffJcal Association at At 
inntic City on Juno P 1942 

From the Metlicnl Service of the Hospital for Joint Dlpenscs 
The Inoyltol and tho Calcium Pantothenate were supphwi bv the 
Abbott Lnhonitorlcs 


continued until bv 6-24-40, after thiee weeks of tieatment, 
both ulcei s w'eie entiielv healed and the skin of the 
buttocks appeared normal This patient was observed 
until dischaige on 6-2-40 and no evidence of the pievious 
decubitus was noted 

Case 3 MR, white male, aged 60, diagnosis — aiterio- 
scleiotic gangrene of left lower extiemity Enoimous de- 
cubital ulceration, shaped like an inverted tnangle and in- 
volving about one-thud of lowei back was seen Skin and 
subcutaneous tissue weie missing over entire ulcerated 
area which vaiied in depth from one to three cms Chei- 
litis at angles of the lips and outer canthi of both eyes 
were noted On 4-8-40, nine days aftei admission, 6 mgms 
of Iiboflavin daily were given orally Patient was undei 
observation until death on 4-16-40 During these seven 
days the purulent discharge fiom the ulcer ceased Necio- 
sis diminished and small areas of granulation were ob- 
served At the time of death the ulcer was found to be 
reduced more than one-third in area and the cheilitis of 
the lips and canthi of the eves had disappeared 

Case 4 J C , white male, aged 44, diagnosis — thrombo- 
phlebitis of infenoi vena cava with marked brawny indu- 
ration of entire body below the costal margins complicated 
by suppuration in left thigh, probably secondaiy to the 
deep thrombophlebitis On 2-24-40 beginnng bed sore in 
sacral region noted On 3-6-40 incision and drainage of 
abscess in left thigh Progressive development of bed sore 
which became larger and deeper On 3-20-40 this round 
ulcer over the sacrum measured 2 26 cms in diameter, its 
edge was beveled and its base appeared unhealthy Five 
mgms of Iiboflavin by mouth started and continued daily 
Ferrous sulfate and a whole B complex preparation were 
also given In three days the ulcer began to improve On 
3-26-40 it had decreased to 1 76 cms , on 3-29-40 furthei 
decrease to 1 cm was noted On 4-2-40 (thirteen days 
later) the ulcei was completely healed At the time of 
the patient’s discharge fiom the hospital (4-23-40) the 
sacial area appealed healthy and had remained free of 
ulcei ation 

Case 6 G S , white female, aged 68, diagnosis — oblique 
fracture of left femur Admitted 4-12-40 On 4-30-40 
pressure erosion was first noted in sacial region and OYcr 
left lateral epicondylai legion of the thigh During the 
next ten days these lesions became progressively worse 
At that time the sacral lesion measured 4x2 cms and the 
ulcer over the left thigh 3x2 cms The surrounding skin 
was healthy The daily oial administi ation of 6 mgms of 
riboflavin was started on 6-10-40 From 6-10-40 to 6-13-40 
one tablet of Brewers yeast was given three times a dav 
by oiror but was discontinued on the latter date During 
the period of riboflavin administration, estrone, which had 
been given foi some time, was continued By 5-17-40 the 
sacial ulcer was almost entirely healed and the thigh ulcei 
was reduced to a size of 2 6 x 13 cms Seven day's latei 
(5-24-40) the ulcer of the thigh was completely healed 
Riboflavin was reduced to 2 mgms daily This patient 
was observed until discharge on 7-30-40 and the skin in 
the aifected aieas lemained healthy 
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Case G SC, white male, aged 15, diagnosis — con- 
gests e heart disease with circulatorj' collapse, pulmo- 
nan edema followed bs pneumonia, interlobai pulmonar\ 
effusion and thoracentasis Admitted 11-21-10 On 12 6-40 
an area of gangrene rvas noted o\er the sacrum On 
12-11-40 the decubital ulcer measured 6 1 \ 3 2 cms Its 
central portion had a depth of 2 cms and the base of the 
ulcer at this portion was coveied wath foul-smelling ne- 
crotic tissue The oral administmtion of 6 mgms of ribo- 
fla\in was begun on 12-11-40 and continued daily there- 
aftei Six dais later this patient was placed on a high 
Mtamin, high calorie diet. In six davs the foul center 
slough had become clean and by 12-19-40 (eight days 
later) , the ulcer had decreased to 3 x 8 2 cms in size On 
12-20-40 sulfathiazole 0 6 G 1 1 d was given for two weeks, 
and on 1-11-41 a transfusion of 250 cc was also given By 
1-15-40 the ulcer measui-ed 1 26 cms in diameter and 
tissue loss was onh superficial Improvement continued, 
with complete healing of the lesion noted on 2-3-41 (seven 
weeks later) , but sulfathiazole had been resumed on 2-2-41 
in doses of 1 G Q 4h and was continued unhl 2-0-41 The 
follownng dav he received an additional transfusion of 600 
cc. This patient lemained undei observation until dis- 
charge from the hospital on 3-G-41, at which time the 
sacral area was healthv 

DISCUSSION 

Six cases of decubital ulceration were treated bv the 
daily oral administration of 5 nigms of iiboflavin 
Five of these cases showed complete healing of the 
ulcei’S in fiom seven to thirtj-four davs of iiboflnvm 
therapj The sixth case died after seven dajs of treat- 
ment with Iiboflavin and at death the decubital ulcer- 
ation was 1 educed in size and showed evidence of 
healing 

Since improvement in these six cases was noted 
within a few dav's aftei the institution of riboflavin, 
it would seem likelv that the healing of these ulcers 
was due to the vitamin therapv The continued and 
progi*essive development of these lesions up to the dav 
on which riboflavin was first given should be empha- 
sized It IS unlikelj that the improvement in the local 
lesion could have been an exinession of a geneiahzed 
sjstemic impiovement On the contrarj the general 
condition of Case 2 grew piogressivelv woise and 
ended in death, Case 6 had an inoperable caicinoma of 
the sigmoid 

It IS not to be inferied fiom these ob':ervations that 
decubital ulceration is a clinical manifestation of 
ariboflavinosis nor are these results to be intei preted 
ns evidence that riboflavin is a specific in tlie tieat- 
ment of bed sores It is interesting to lecall that earlv 
in our clinical experiments wath iiboflavan manv ob- 
serv'eis believed that cheilitis was a clinical state 
characteristic of riboflavin deficiencv Subsequent 
studies hav'e been reported in which the adminis- 
tration of pj ridoxine in cases of cheilitis has been 
followed bv the disappe.iiancc of these lesions 
Furthcrmoie, cases of cheilitis which have been re- 
sistent to Iiboflavin therapv have showm complete 
healing when pv ridoxine was given (51 

It IS extremclv likelv that other members of the B 
complex as well as riboflavin mav e-xeit a fav'oiable 
effect uiion decubit il ulceration Quite piobnblv the 
addition of the entire B complex to the riboflavin ad- 
ministered might have lesulted in a more rapid im- 
provement in the local lesions of these six cases Such 
clinical possibilitic-s -ire in keeping with our inci eas- 
ing knowledge of vitamin therapj 

Bed sores are generallj slow -healing indolent 
lesions and their rapid response to riboflavin therapv 


gives rise to speculation as to the mechanism involTOi 
Riboflavnn is an essential factor in nutrition and is of 
great importance to the oxidation enzvanes of tti 
bodv It IS believ ed to be a basic constituent of tbt 
xanthine oxidase and thus establishes a closer M 
between vatamins and tissue enzvmes (1) 

The lesions of the skin and subcutaneous tissue ra 
cheilitis have a paiallel in miniature to the n«Ut 
changes seen at times in decubital ulceration, and Ik 
clinical response in both of these lesions to the ad 
ministration of riboflavin serves to emphasize thu 
parallelism Further speculation seems to relate the 
vaiious members of the B complex to tissues of 
original ectodermal origin, thiamin to nerve tixvue, 
nicotinic acid to skin and mucous membrane, rihoflann 
and piobablv pv ridoxine to skin and subcutaneous 
tissue Now tint inositol and pantothenic acid arc 
available it seems logical to conjecture whether the-e 
two newer members of the B complex are not abo 
possessed of an influence on epithelium or similar 
tissues 

Although inositol was first isolated in 1850 (19), it 
was not believed to have an essential role in nutrition 
until Woollev in 1940 identified it as the mouse anli 
alopecia factor (13) The alopecia produced in mice 
bv a deficient diet was not influenced bv biotin or 
p-aminobeiizoic acid This diet contained adequate 
pantothenic acid, in addition to other members of the 
B complex However when inositol or some of its d^ 
nvatives were added to the diet the alopecia disap- 
peared (12) 

Pure inositol was made available to us for studv and 
it seemed logical to explore its possible value in dis- 
eases of the skin nnd hair On the basis of pre ea* 
concepts the dailj adult requirement of the human 
being IS about one gram Several vmluntecrs were 
asked to take this amount dailv and no untowari 
effects were observed 

In a lecent communication, studies on animals sup 
gested that inositol appears to stimulate intestinal 

peristalsis (6) This question has been followed dim 

callv in twentv patients taking from one to two grams 
of inositol dailv In not one of these cases was aiw 
change in the normal bowel habits noted, even thoug 
manv of them had mild to moderate constipation 

Gavin and KIcHenn found a similaritv between f 
action of inositol and lipocaic in preventing f 
biotin” tvpe of fattv liver (3) With this 
inositol was administered to a 68 v ear-old female m 
betic w ith a blood cholesterol of 398 mgms ^ 
p-itient also Ind a bilateral svmraetrieal 
eruption of the lower e-xTremities nnd back 
patient had receiv'ed 2 grams of inositol dailj for 
weeks the eruption had cleared The ' l 

313 mgms seveial davs after disconGnuing o' 
tol Further studies are in progress nnd wall be 

Cases of alopecia have been selected for s u 
dailv doses of from one to two grams of inosi o 
been administered to these patients for 
and in some instances for over two months 
conclusions aie not possible at this time, u 
basis of our earlv observations tliere are ® 
changes to indicate that inositol is the hunia 

alopecia factor ,, u r rfprma 

Viith the aid of our associates in the field 
tologv a svstemntic survev is at present being 
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the possible value of inositol in a variety of skin dis- 
eases hitherto lesistant to tieatment These detailed 
studies Avill be lepoited latei, but our pieliniinary 
observations seem to indicate that inositol may have 
a value in some skin diseases Two examples of such 
a response are desciibed in detail 

An 84 Aeai-old female suffeiing fiom an extensive 
geneialized pi untie eiuption with thickening and 
desquamation was tieated by a dematologist for foui 
months The eruption failed to respond to a vaiietv 
of local medication, X-iay and Vitamin A oially She 
volunteered foi inositol therapy After all othei tieat- 
ment had been stopped foi thiee weeks and no change 
in the eruption had occuiied, she was given 0 6 giam 
tablets of inositol orally, tvice a day In ten days 
there was a lessening of the piuiitus, in two weeks a 
modification of the eiuption, and at the end of fiye 
weeks the eiuption had almost entirely disappeaied 

A 61 jeai-old male diabetic had a pruritic thick 
scaly symmetrical eruption involying both ankles and 
the innei aspect of both feet Smeais and cultuies for 
fungi were negatwe, and tieatment foi two yeare by 
vaiious dermatologists had not modified the eiuption 
He yolunteeied for inositol and was placed on one 
giam daily by mouth Within two weeks theie was a 
reduction in the amount of the eiuption and at the 
end of nine weeks the eiuption had almost entiiely 
disappeared Medication was then discontinued in 
01 del to evaluate clearly the effect of the inositol upon 
the eruption Within two weeks the eruption again 
was manifest and at the end of two months had de- 
veloped to its original extent and seventy Inositol 
has been resumed Recently wnth its original beneficial 
effect ' 

Since the chemical identification of pantothenic acid 
and its synthesis tw'o yeais ago (9, 11, 10), it has 
been confirmed ovei and over again that pantothenic 
acid IS one of the factors piipiaiily responsible foi the 
prevention of nutiitional achiomotiichia in animals 
(8, 2, 4) 

Recent studies in animal expeiimeiitntion indicate 
that inositol and calcium pantothenate exeit a definite 
influence on tissues of ectodeimal oiigin Woolley has 
emphasized the lelationship between inositol and pan- 
tothenic acid, since the quantity of pantothenic acid 
fed influenced his animal cases of alopecia (14, 16) 
In some instances, with inclusion of laige amounts of 
calcium pantothenate in the diet, no alopecia de- 
veloped, even though there was a marked absence of 
inositol in the rations fed The explanation foi this 
tends to emphasize moie emphatically the intei-ie- 
lationship of vitamins of the B complex It has 
recently been reported that mice aie able to synthesize 
inositol, if sufficiently high levels of pantothenic acid 
are fed, by means of intestinal micro-oi ganisms (17) 
These leports are so veiy lecent that they aie 
mentioned here only to show the tiend in animal ex- 
pel imentation Thus fai, no human clinical reseaich 
in this direction has been reported Woollev has shown 
that mice fed on a low pantothenic acid diet developed 
signs of inositol deficiency When these animals are 
given further supplements of inositol by mouth then 
signs of inositol deficiency continue unabated Woolley 
laises the question ns to whethei theie is iiiteifeience 
of inositol absoiption or destruction of the ingested 
inositol In this connection Mai tin has varied these 
expeiiraents in an attempt to answer this question 
When his mice on a low pantothenic acid diet de- 


veloped signs of inositol deficiency he injected inositol 
intiamusculaily and obseiwed the disappeaiance of the 
signs of inositol deprivation (18) 

Calcium pantothenate w'as made available for studj 
One bundled mgms of pantothenic acid were given 
twice a w'eek bv intiamusculai injections to thiee 
volunteers foi six weeks No effect upon the giav ban 
piesent was noted In one case of alopecia totalis (a 
64 yeai-old white male) one giam of inositol was 
given dailj b\ mouth and 100 mgms of calcium panto- 
thenate w'eie injected intiamusculaily twice a week 
foi SIX w’eeks At the end of this test peiiod no change 
was noted and the expenment was discontinued 
A 45 yeai-old white male with alopecia areata foi 
three years volunteered foi tieatment Before treat- 
ment white hail had legiowm in some of the aieas of 
alopecia 665 mgms of calcium pantothenate weie 
given by intramuscular injection during ten weeks in 
vaiying amounts, and at the end of this time theie 
was an unmistakable new growth of black haii in a 
cential white stieak In the next two months 950 
mgms moie of calcium pantothenate were given At 
the end of that time no new’ growth was noted, al- 
though the pievious old black hail was about one inch 
long The tieatment was stopped foi tw'O months and 
at the end of that time theie was no change in the 
hail In the next two months 42 grams of inositol 
weie given in divided doses bv mouth, and no change 
was noted Then calcium pantothenate was again 
given by injection in doses of 500 mgms intiamuscu- 
laily twice a week Twelve injections (a total of 
6000 mgms ) were given and a slight new growth of 
black hail was obseived During all this time no pig- 
mentation w’as noted in the aieas of white haii piesent 
in this patient Furthei studies aie in progress and 
will be leported 

DISCUSSION 

Although inositol has been known foi manv yeais 
and used extensively in animal expeiiments bv Woollev 
in the past two years, no reports of its use in humans 
have appealed Since we have reason to believe that 
this 18 the first time puie inositol has been given to 
human subjects, obsei rations were made on doses of 
inositol that approached phjsiologic amounts From 
analyses of the human diet it is assumed that the daih 
leqiiiiement of inositol is about one giam All oui 
obsei rations weie made in cases leceiving one or tw'o 
giams daily and the inositol was given m the foim of 
0 6 G tablets in divided doses, ii i espective of meals 
Oui pieliminaiy observations indicate that in these 
doses there is no apparent haimful effect of inositol 
in healthy subjects Fuithermoie, the bow’el habits of 
oui patients were not modified by this amount of 
inositol and theiefoie in these doses there is no 
clinical confii matron of the pievious report that inosi- 
tol stimulates intestinal peristalsis 

The results of animal experiments with inositol 
piesent two outstanding facts — fiistly, that the signs 
of inositol deficiency in animals seem to be mainly 
changes in the skin and hair and, secondlj, that 
inositol is used by animals to make more complex 
tissue substances One such substance has been identi- 
fied as phosphatide, found m the biain and nerve 
tissue, it appears to be a combination in some complex 
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form of inositol and phosphates (16) This combi- 
nation IS lipid soluble in contradistinction to the watei 
soluble compound in muscle which is made up of 
inositol and other as \ et unidentified substances (18) 
After we were connnced that inositol has no 
harmful effect in our doses we administered this Auta- 
min to a number of patients ^vith alopecia both total 
and rejnonal and to a number of patients w ith chronic 
bilateral skin eruptions of unknown etiologx hitherto 
resistant to all forms of therapj In the cases of 
alopecia we did not obsene ana regrow1;h of hair In 
the cases aaith various skin diseases we ha\e noted 
both negatne and positne results Seaeral examples 
of rapid improvement in chronic eruptions following 
the administration of inositol are detailed Our ex- 
perience is still too recent to permit definite state- 
ments that inositol is or is not of benefit to anv par- 
ticular skin disease Howeaer, it offers a new approach 
to the problems of dermatologj and it is hoped that 
continued and extensiae clinical trials aaill be made 
ba the workers in this field 

There has been much comment as to the aalue of 
calcium pantothenate as an anti-graj hair factor In 
oui hands this has not been the case Even though 
we used huge doses, from 100 to 500 mgms per in- 
jection, aae haa’e onla rarela noted ana response in the 
hail MTien response was apparent it occurred as a 
new grcaath of pigmented hair but no change in the 
existing gna hair was seen 

, CONCLUSIONS 

' Riboflaann appears to be of aalue in the treatment 
of decubital ulceration Following its administration 
the bed sores show rapid healing The combined use 
of riboflaain and the entire B complex maa be of eaen 
greater aalue in decubitus 

Inositol in doses of from one to taa o grams by mouth 
has no apparent harmful effect In alopecia no bene- 
ficial results were noted Rapid response in a aarieta 
of skin diseases followung inositol administration were 
obsened It is hoped that the dermatologists will 
studa this a itamin and clarifa its field of usefulness 
Calcium pantothenate seems to have little aalue as 
a human anti-graa hair factor 


tVe avish to thank Dr A J Beller, Dr Milton Boden 
heimer. Dr Morns Dinnerstein, Dr A A Epstein and 
Dr S Jahss for permission to use their cases 

REFERENCES 

1 Aielrod A E. and Elrehjcm. C A J Biol Chrm^ KO 'IS "1 
IDII 

2. Emerson G A Proc Soc Exp liioJ and ^{ed^ 47 ISIt 

S. Garin G nnd ilcHenrr E- U J Btol Chcvi^ IJfl 4«5 

4 Henderson L. Mclntire J M H A- «nd Elrttje- 

C A J Sutnt 23 47-5e 1942, 

5 Machella T E J Vcd Sct^ 203 114 IIP 1942. 

$ Martin G J Thompson iL R. and de Carvaial Forero, J An 
J Dtff Dm^ 8 290-205 1041 

7 SebrelJ \Y H. and Butler R. E. Pub HrortA PcporU 53 11^2 

2284 JOS'? 

8 Unna K., Richard* G \ nnd Sampifon "W L. J JiitfKl, 

22 553-863 1941 

9 niiannw R. J cinstock H H Jr Rohrmann E_ Trw^daii, 
J A„ Mitchell. H K and Meyer C. E. J Aw CArm. Sw 
61 454-467 1939 


10 

W iniamiu R. J 

and Major R. T Snmfc 91.246 1940 

11 

Vt oolley 

D 

W 

Samcf 91 .245 246 1940 

12. 

W ooilcy 

D 

W 

J Btol Chem^ 136 113-118 1940 

18 

TS ooUey 

D 

W 

92 8S4-385 1940, 

14 

Woolley 

D 

W 

/ Hio/. Chem^ 139JL'»-34 1941 

15 

Woolley 

D 

W 

Proc Soc Exp BtoJ amf Med 46 565-5*9 1^11 

16 

W oolley 

D 

W 

Bioi. Chem, 142 963-964 1942, 

17 

W ooUey 

D 

w 

J Exp Mcd^ 7SJ177 2S4 1942. 

16 

W oolley 

D 

w 

Personal comroonleation. 

in 

1 otjnjr 

L. 

RiocAcm. 28 1435-1443 1984 


DISCUSSION 

DR HARRY SHAY (Philadelphia) Mr President 
Ladies and Gentlemen I think this contribution of Dr 
Vorhaus extremelv important We are beginning to recog 
nize the importance of some of the newer members of the 
B group, in animal and in human metabolism M e have 
had some experience with inositol in the human being, not 
In relation to skin changes, but were tempted to trv inositol 
for its effect on fat metabolism based on the work of Me 
Henn and his group at Toronto 

McHenry was able to produce cholesterol fatty changes 
in the h\er in Vitamin B deficient animals given Biotic 
He was able to pre\ ent nnd cure these fatty lii er* with 
lipocaic nnd subsequently was able to do the same thing 
wnth inositol 

On the basis of these observations, we were prompted 
to study the effect of inositol in the diabetic, pnrticulaiiy 
in the diabetic with enlarged liver Not knowing the re- 
quired dose for the human being, we calculated our dosage 
on the basis of McHenry’s results He was able to pro- 
duce beneficial results in his rats with a 6-milligram dcee 
and, considering the average rat as a half pound, we de- 
cided upon the use of 1 2 grams a day for the average 
patient 

We administered 1 2 grams per day to humans for a 
considerable period, without anv ill effects, but, 
natelj , w ithout being able to produce changes in the blood 
cholesterol levels or in the size of the liver 


The Oral Use of the Ammo-Acids of Hydrolyzed Casein (Amigen) 

m Surgical Patients 

By 
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F rom tune to time “predigestod ’ protein has been 
fed to a \ metv of patients and indeed prepa- 
mtions have been described which were administered 
per rectum These attempts to spare protein digestion, 
aroused verv little interest probablj because verv little 
was known of protein and amino-acid metabolism 
That proteins are normalh absorbed from the intes- 

•From oshintrlcm UnlvervUy Drpnrtmrnt of Sunreo and Ikirne* 
St. LouL* ML«ouri 

Read lit the AnnUnJ Mretinc of the American Ga*tro-Enterolojrical 
A^focfaitton at Atlantic City N J„ June H-n 1940 


tine as amino-acids is now generallv agreed 
problem of savung the bodv the need for protein 
gestion reduces itself to the administration of 
propriate mixture of amino-acids, particularh t o 
which are now known as essential Inasmuch 
mixtures of these building stones of protein i*’ ® 

pure form are at present proliibitneh expensive, i >- 
necessarv to obUiin them bj the appropriate 
Ivsis of complete proteins Such a preparation 
been available for several vears and we have used 
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extensively in suigical patients unable to take nourish- 
ment by mouth as a means of intravenous feeding 
Mith good evidence of utilization and clinical benefit 
(1, 2) The piesent brief and really piehminary re- 
port, concerns the use of this same Indrolvzed piotein 
orallv, or by eiitei ostomy tube in a vaiiety of surgical 
patients 

PRESENT OBSERVATIONS 

The mixtuie of amino-acids used is piepared bv the 
hjdiolysis of casein and is called Amigen It con- 
tains all of the amiiio-acids present in casein although 
a pait (about is in the form of smaller poly- 

peptides VTien gnen bv mouth or through an en- 
terostomy tube, it IS simply dissolved in watei, usu- 
ally as a 10% solution, and given with equal or laigei 
amounts of dextrose Vitamins and salts aie added, 
and fats, too, if desired 

Our obseivations may be aibitianly divided into 
thiee groups 

1 Patients in whom whole protein b\ mouth 


! 

CM 'K'E» 
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Fig 1 Note the prompt return of the serum protein 
toward normal after the start of Amigen feedings The 
SCI um protein content of the 6000 cc of blood is less than 
400 grams, illustrating the difficulty in supplying laige 
amounts of protein nourishment in this way 

seemed to be inadequately digested, due, presumably, 
to nutiitional edema of the gastro-intestinal tiact 
Hypoproteinemia was severe in all of these patient<i 
and external edema w'as Often visible Peisistent diai- 
ihea indicated cleailv the failure of noimal digestion 
and absoiption The malnutiition in many of these 
patients was due to an esophageal obstiuction and a 
gasti ostomy had been pei formed as in the following 
case 

Case 1 J H L (B H 02628) An 85 year-old male 
had a complete esophageal obstruction due to caicinoma 
On October 6, 1941, a gastrostomy was perfomed and 
tube feeding of liquids (i e , milk, eggs, etc ) was started 
five days later Within three days diarihea began and 
persisted for five days Feedings with 100 grams of 
Amigen daily, and dextrose were then substituted The 
diaiihea disappeaied promptly and the patient was dis- 
charged on Octobei 28, 1941, much improved 

2 Patients who could be fed only through n tube 
empti'ing dnectly into the jejunum In some of these 


patients the tube was a long nasal cathetei placed into 
the jejunum at the time of operation, across the 
lumen of the stomach past the anastomosis just befoie 
the gasti o-enterostomy w’ns completed In a recent 
case, for example, I was able to rntroduce 100 grams 
of Amrgen per day for three davs rmmedrately after 
operatroir drrectly rnto the jejunum through the nasal 
catheter whrch I had led down rnto the rntestrne at 
the trme of the gastr o-enterostomy , although nrtr ogen 
balance W'as achreved and the abdomen remained 
scaphoid, the patient preferred the intravenous route, 
and I had to remove the tube and give him the same 
amount of glucose and Amigen per vein In other 
patients a jejunostomy was performed directly, the 
tube lending through the abdominal w’all to the out- 
side 

The following case is a sti iking one, the details of 
which I am indebted to Dr I C Middleman who oper- 
ated on the patient and furnished the detailed data 
which IS presented in the following chait 

Case 2 J H , a 73 year-old male, was operated upon 
at the Jewish Hospital on June 24, 1940, and a carcinoma 
of the stomach was found A gastric resection and 
jejunostomy was performed Two days later liquid feed- 
ings were stalled but dianhea promptly began There 
was a seveie hvpoproteinemia and tissue edema which was 
scnrcelv alTected by 6000 cc of w'hole blood given over a 
period of a week Soon aftei, the daily feedings were 
changed to 200 grams of Amigen plus glucose and ade- 
quate vitamins The patient began to improve, the serum 
protein began to go up, the edema disappeaied and the 
patient left the hospital very much improved 

3 The patients in whom especially large amounts 
of protern nourrshment are needed rn order to correct 
nutritional deficienci as rapidly as possible In se- 
verely depleted patients all protein tissue is obviously 
affected as well as the serum protein As pointed out 
in experimental studies from our laboratory (3) rt is 
probable that tissue proteins must be supplied with 
adequate protein if the hypoproteinemia is also to be 
corrected According to this hypothesis, it was calcu- 
lated that as much as 2000 giams of protein may be 
needed to restoie a moderately depleted serum pro- 
tein to normal 

The upper level of protein intake, even in normal 
individuals, is usually placed at about 150 to 200 
grams By sparing the need for protein digestion we 
have been able to give twice this amount Adequate 
caibohydrate in the foim of dextrose, can similailv 
be given without the need foi any digestion VTiat 
the maximum amount of piotein the body can assimi- 
late in 24 hours in this way is as yet unknown There 
is here an obvious time advantage in piepaiing a 
patient for opeiation, eg, the difference between two 
w'eeks and three or four davs In the following patient 
we did laise the intake to 400 giams pei day of hydio- 
Ijzed casein but it seemed to piovoke dianhea at this 
level The cause was haid to be suie of because he 
had very extensive carcinoma of the esophagus and 
was receiving daily tieatments with the X-iai Never- 
theless, he retained and utilized most of the large 
nitrogen intake 

Case 3 P K (B H 94188) A 64 year-old male with 
an extensive carcinoma of the cervical esophagus was 
operated on December 17, 1941, and a gastrostomy per- 
formed Beginning about a week afterward he was started 
on Amigen ivith glucose salts and vitamins added The 
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amount was at first 100 grams per da-v but was increased 
graduallv to 400 grams per da\ He was nlwa\s in posi- 
tne nitrogen balance and retained as much as 26 grams 
of nitrogen a da\ It was hard to evaluate his general 
condition because of the extensions of the cancer and the 
intensne mdiotherapr He was discharged somewhat im- 
proied, one month after the operation 

COMAIENT 

The present obseiwations permit but limited in- 
ference because further and more complete studies 
are ob\ious!j required These studies should include 
careful nitrogen balance studies as well as measure- 
ments of serum protein concent^^t^ons^ pref erabh wutb 
plasma volume determinations Mevertheless the ad- 
vantages of sparing protein digestion bv the adminis- 
tration of large amounts of a nearlj completelv hvdro- 
Ivzed protein seem great enough to justifv further 
studv Besides the surgical patients mentioned above, 
other patients would piobablv also be benefited by 
such tieatment, eg, patients with bj permobilitv of 
the gastro-intestinal tract due to manj other con- 
ditions, and those wuth pancreatic or other enzvmic 
deficiency where protein is not normallv digested and 
absorbed 

SUJIMARY 

The ammo-acids of hydrolvzed casein (Amigen) 
have been administered directlv into the gastro-m- 
testinal tract in several tv pea of suigicnl patients in 
order to spare the need for protein digestion Absorp- 
tion and utilization occuis under circumstances when 
whole protein is ineffective The use of Araigen also 
seems to permit the assimilation of much larger dailv 
amounts of piotein nourishment than seems possible 
when whole protein is given 
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DISCUSSION 

DR GRAY (Chicago) If the brer is the lev ore,- 
in the s^thesis of protein when ammo acids art^ 
ministered, 1 don’t believe that the response will^t 
f^T -idvanced or moderatdv . 


Apparentlj amino-acids are synthesized into Bome intir 
mediate form of protein in the liver, by electrophoietit 
nnal 3 ?sis we can see the albumin in the diseased liver b 
less Iikelv to be sjnthesized while the larger molecuhr 
weight IS more easilj synthesized, when the prosjuthenj , 
of proteins is less marked, the administration of thf 
annno-acids w ill be less marked, and in those cases, per 
haps, I believe that the transfusions and whole protein s4- 
niinistration w ill be necessarv 


DR ROBERT ELMAN (St Louis) (closing the dn 
cussion) The point brought up bj Dr Grav is vtrv im 
portant and illustrated by a recent case of acute vdloir ' 
atrophj following pregnancv I was asked to see flw 
cose in consultation I felt, of course, that amino-acjdj 
were contraindicated However, we gave the patient 1000 
cc of plasmas per day for a week, with a most dramitw 
response in the clinical course of the patient, I beheve this 
was our onl> case of post-partnm acute vellow atrophy 
which has recovered 

I would like to make a further comment about a number -■ 
of different hjdrolvsates or mixtures of amino-acids which 
are available for use, and to suggest that three criteria 
be established for these hvdrolj sates Fir«t, that we know 
exacti} what protein has been used as a source of ina 
tennl, second, what method of hydrolysis has been used 
because v anous methods vnll destrov some ol the essential 
nmino-ncids, third, that those bydroh’sates be subjected to ' 
three tests of biological activitj (a) growth curves— -with ^ 
the hydroljsate as the onij source of nitrogen, (b) nitro- 
gen balance studies, and (c) serum protein rcgenerahnn 
studies 
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T his studv was undertaken since several reports in 
the literature indicate that a disturbance of the 
motor function of the colon mav affect the evacuation 
of the gall bladdei Bo)den and Birch reported that 
stimulation of the cecum in cats inhibited the evacu- 
ation of tile gall bladder Goldman and Ivj found that 
stimulation or distention of the dog’s colon definitelv 
increased the tone of the sphincter of Oddi Lahev 
and Jordan observed improvement of gall bladder 
visualization in 44 out of 65 patients after their irri- 
table colons had been treated for a short period In 
autopsv records Kocour found that the incidence of 
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cholecv stopathv was doubled in subjects with diverti 
culosis In new of these reports it was believed tlrot 
further observations on the human should be^juade 
We were also interested in ascertaining whether ai" 
evidence might be obtained which indicated that g^ll 
bladdei stasis predisposed to stones 

The records of 372 consecutive patients vvho had 
been subjected to a complete gaslro-intestinal roeal 
genographic examination have been analvzed m 
gard to the relation of "constipation ’ to, first> ^ 
normal visualization, second, delajed evacuation e 
the gall bladder , and third, to the presence of gnn - 
stones For the purpose of this study, “constipation 
was accepted as being present at the time of the firs ^ 
g ill bladder v isuslization if the patient reported Iho'' 
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fiequeiit use of cathaitics and the belief that a ca- 
thaitic was lequued to pioduce a stool and pi event 
stasis Obviously most of the patients had an iiiitable 
bowel which leadily lesponded to oidiiiary manage- 
ment In addition to the complaint of "constipation,” 
the patients emphasized svmptoms lefeiable to the 
biliarj tract of sufficient impoit to wan ant cholecvsto- 
gi aphy 

Where the gall bladdei failed to visualize oi visu- 
alized pooih it has been classified under the heading 
“abnoimal visualization ” Stones have been diagnosed 
only where defects m the shadow have cleaily es- 
tablished then presence, and finally it has been con- 
sidei ed that the gall bladdei exhibited delayed evacu- 
ation when it letained dye 2 houis aftei a fatty meal 
Admittedly, neithei failuie of visualization noi in- 
complete dye evacuation constitute unequivocable e\i- 
dence of gall bladdei disfunction Yet Bovden, who 
has made the most seiious study of the rate of evacu- 
ation of the gall bladdei in noimal subjects, has 
reached the following conclusions He found that fiom 
60 to 80% of the dye was evacuated in 40 minutes, and 
that 96% was evacuated in one houi and 40 minutes 
This has been questioned by some i oentgenologists, 
but their ciiteiia of noiTnality is based chiefly on 
obseivations in patients presenting gastio-intestinal 
symptoms, lather than on obseivations in noinnl indi- 
viduals 

Of the 372 patients studied, 91, or 24 4% gave a 
histoiy of constipation as desciibed above (Slide, 
please) The data showing the incidence of gall 
bladdei abnoimalities both in the constipated and non- 
constipated groups are assembled on the slide It will 
be seen that the fiequency of abnormal visualization 
and of stones does not diffei significantly between the 
two groups With respect to incomplete dve evacu- 
ation, howevei, the diflteience between the two gioups 
IS quite marked That this difieience is real has been 
established by statistical analysis, using the 4-fold 
table and appljing Fisher’s rule When these values 
were subjected to further analysis it was found that 
in the case of both sexes the trend towaid a con elation 
between constipation and incomplete gall bladdei 
evacuation was present in all age gioups 

Oui data established that there is a relationship be- 
tween disturbed motor activiti of the colon and de- 
layed emptying of the gall bladdei In the pi esence^ of 
a disturbed colon the gall bladder tends to emptj 
slowly Wliether the incomplete emptying of the gall 
bladdei predisposes to clear cut gall bladder disease 
cannot be stated with assurance On the basis of theo- 
letital considerations one would expect that a sluggish 
gall bladder would be moie vulnerable to infection and 
more apt to lead to stone formation An examination 
of our data, howevei, does not bear this out Even 
though there was a clear-cut difference between the 
constipated and non-constipated gioups with respect 
to gall bladder ciacualion, theie was no differ ence be- 
tween the two gioups wuth respect to the rnciderrce of 


stones This offers piesumptive evidence that gall 
bladder stasis alone does not predispose to stone for- 
mation The, fact that theie was no con elation be- 
tween the incidence of delayed evacuation and the 
incidence of abnoimal visualization suggests fuithei 
that gill bladdei stasis alone does not predispose to 
infection This conclusion is based on the assumption 
that a gall bladder that fails to concentiate dye proba- 
bly IS 01 has been, the site of infection Summaiizing 
oui data demonstrate that constipation and sluggish 
gall bladder evacuation aie related Oui data furthei 
indicate that gall bladder stasis alone is not a pre- 
disposing factor in the production of either gall 
stones 01 gall bladdei infection 

DISCUSSION 

DR SARA M JORDAN (Boston) Air President and 
Ladies and Gentlemen I think this papei has gieat 
clinical impoifance foi the following reasons 

Fust of all with regard to the woid “constipation” — 
let us consider that for a ferv moments — Di Laing defi- 
nitely defined it as signifying the frequent use of laxa- 
tives and the implication of the frequent use of laxatives 
is that we veiy often have a picture of an iiiitable colon, 
a colon which is both spastic and dilated at limes, ab- 
normal dilatations, abnoimal contractions, and in our ex- 
pel lence this kind of colon does have its effect upon the 
gall bladder function 

Practicallv speaking, the observations heie made cah be 
i elated to both pre-opei ative diagnosis and post-operative 
treatment of gall bladder cases, in other words, the diag- 
nosis of a pooily functioning gall bladder should, on the 
basis of these observations, and I think on the basis of 
many of oui clinical observations nevei be made because 
a gall bladdei on one obseivation fails to fill normally oi 
fails to contract noimallv 

In our experience it is most important in such instances, 
if the dve cannot be given intiavenously and repeated 
intravenously, to put the patient under obseivation, treat 
the abnoimal conti actions and abnoimal dilatations in 
the colon oi in the digestive tract geneially, and then re- 
examine vvith a repeated oral cholecystogiam, and in very 
many instances what was thought to be an abnormally 
functioning gall bladder proves to be a perfectly normal 
one 

Now, the coiollaiv of that is that the troublesome cases 
which we used to have post-cholecystectoniy, ai e now much 
betlti managed because we recognize that not only the 
gall bladdei was at fault, even with stones, but the rest 
of the digestive tiact, and particulailj the colon, and 
tieatment of the colon, avoiding as much as possible, 
spasm and abnoimal dilatation, results in good results 
versus bad lesults aftei gall bladder operation in vciv' 
many instances 

It IS a most impoitant observation and it is interesting 
to find that this expenmental work has resulted in the 
same obseiwations which we have been making clinically 
in these last few years 

DR GRANT H LAING (Chicago) (closing the dis- 
cussion) I have nothing to add except to saj we are in 
complete agreement with Di Joidan as to the post-opei- 
atue pioceduie 
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Giardiasis With Unusual Clinical Findings 

Preliminary Report 

By 

P B WELCH, M D 
MIASU FLORIDA 


T he ad\ent of atabnne as a specific treatment has 
made it possible to definitely establish gpardiasis 
as a clinical entity and to more accurately identify 
and evaluate its symptoms and its findings phvsical, 
laboraton and X-rai 

Using this response to atabnne therapj as a guide 
in 12 of 13 cases of giardiasis, it has been possible 
to show, (1) that the general symptoms in this small 
senes have compared fairly accurately with those 
preiiouslr published by numerous obsen'ers (2) that 
radiologic evidence of motor or inflammatory changes 
in the pjlonc or duodenal areas is fairh constant, and 
(3) that eosinophiha occurred in a relatiieh high pro- 
portion of cases (7 out of 12), and disappeared after 
one or more courses of atabnne therapi in all re- 
corded cases except one In this instance there •was 
definite clinical improvement, the giardia disappeared 
from the stool, but the eosinophile count continued at 
the same leieL 

The general simptoms encountered and their re- 
sponse to treatment are listed in the order of their 
frequency in Table I There i\as prompt S 3 Tnptomatic 


Table I 

General symptoms before and after atabnne therapy 


Genernl S^mptoniB j 

Jso. Cases 
i Before 

>»o Cases 
After 

I 

Abdominal pain 

' 11 1 

3 

Abdominal dietwM I 

I> 

2 

Abdominal tendemea* 

8 

1 2 

Emotional initablUtr dapr»*ion 
Tiervouine** 

8 

2 

Nausea j 


1 

Diarrhea 

6 

0 

Lews of TTcicht 

6 1 

0 

Constipation 

1 * \ 

1 ^ 

Anorexia 

^ 1 

1 0 


relief in all but one, although in three instances it 
was necessaiy to repeat the course of atabnne before 
the stools became negative Relief frequenth began 
within 3 to 6 davs after initiation of treatment and 
was usuallj \er\ complete 

X-RAY 

Fluoroscopic and radiologic studies were made in 
all thirteen cases and repeated in ten cases after treat- 
ment wnth atabnne In all thirteen cases there oc- 
curred motor disturbances or other evidences of irri- 
tation in the duodenum, duodenal cap pjlorus or pre- 
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pyloric portion of the stomach There has been och 
casual mention of these changes in the medical liter 
ature Marv Spears (1) reported radiologic endenct 
of an irntable and spastic duodenum in 12 of a seras 
of 24 cases In the ten cases re-examined radiograph 
callv after therapv, all but three showed varying df- 
grees of improvement One of these had an active Ion- 
gi-ade cholecj stitis and had previouslv shown giardu 
in all fractions of the duodeno-biliaiy drainage 
As shown in Table II, there were two cases of duo 


Table II 
X-ray diagnoses 


Diiiimoais \ 

1 Jta Ciw* 

Dnodenitis 

1 

1 4 

Doodenai irritability j 


Doodena] nicer 

1 2 

j 

Pyloric hypertrophy 

♦ 

P>lortiepasm 

i J 

Duodenal atesU | 

1 \ 

CbolecystitU j 

\ 1 ' 

Procto-^IJtls, subacute ’ 

1 


denal ulcer and two of pvloric hjTiertrophv Giardiasu 
IS not presumed to be the etiologic factor in these four 
cases The two ulcer cases had been on ulcer manag^ 
ment prior to the administration of atabnne. Their - 
ulcer symptoms were controlled but the abdominal dii 
tress persisted and disappeared onlj after the atabnre 
therapj One case of pvloric hvpertrophv occurred in„ 
an adult, the other in a child who had been perfecth 
well until four months prior to coming under ob-er 
vation Repeated X-rajs had shown an intermittent 
pvloric stenosis wnth hypertrophj, associated vrij 
nausea, vomiting diarrhea, repeated!} negative stoo 
abdominal pain and tenderness, and an eosinophiha o 
to lOv^ The appendix was suspected and remov 
without relief Eventuallv further stool examination 
revealed verv large numbers of giardial trophozoi e- 
Several courses of atabnne were required to clear W 
the infestation Re-examination of the stomach 'ex® ^ 
months later showed a normallj functioning P' , 
with a slightlv elongated pvlonc canal It m P>^ 
that there pre-existed an asjTnptomatic 
pvloric hj-pertrophv which was aggravated bv 
giardial infestations 

The almost constant association of radiologic 
dence of motor or inflammntoiy changes in the P' o ^ 
and duodenal areas suggests that these , s] 

cventualli be shown to be as characteristic of gw 
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infestations as the changes seen in the duodenal 
aspirates 

EOSINOPHILIA 

A review of differential white counts in non-allergic 
individuals in this geogiaphic area has shown an 
aveiage eosinophile count of 0 to 2 per cent, there- 
foie, counts of 4 pei cent or more in this series have 
been considered an eosinophilia This assumption has 
appal entlj been justified bj the piompt diop m eosino- 
philes in all but one case lecorded following the ad- 
ministiation of one oi moie courses of atabrine 
Whether oi not atabi me would i educe the eosinophilia 
in cbnditions othei than giardiasis is not known 

Eosinophile counts were lecoided in 12 of 13 cases 
studied Counts of 4 to 11 pel cent weie found m 7 
(Table III) In six of these seven cases, counts iveie 


Table III 

Blood picture befoie and aftei aiabnne 


Before | 

After 

WBC 

Eos % 

WBC 

Eos 9t 

8 GOO 

3 10 

— 

1 

— 

8 11 * 

7 GOO 

2 

10 050 

7 

7 000 ' 

4 2 

U 700 

G 

10 760 

1 

7 460 

i ^ 

1 

0 

12 760 

! 0 

8 000 

0 

12 000 

7 


— 

n 700 

3 

0 400 

1 

C 060 

3 

6 200 

1 

0 200 

0 

() 

8 060 

0 

0 

13 260 

0 

9 000 

2 


made nftei treatment with atabi me In five the count 
dropped to noimal, none being over 2*^ In two othei 
instances counts of 3% were encounteied Both of 
these dropped to 1% after tieatment 

Theie was an appaient, though not conclusive re- 
lationship between the seventy of the infestation and 
the degree of eosinophilia The diop m the eosinophile 
count usually paralleled the clinical improvement The 
drop in eosinophile count in two cases fiom 3U to 1"^ 
.iftei tieatment may or may not be significant 

The occurience of eosinophilia has not been previ- 
ously reported as a characteristic finding m giaidiasis 
In fact, Lyon and Swalm (2), m 1925, stated that 
‘‘absence of noteworthy eosinophilia theiefore seems 
to distinguish this infection from other foims of paia- 
sites ” In 1935 MacPhee and Walkei (8), in a ver\ 
complete surve^ of the liteinture on giardiasis, stated, 
“All winters who have considered the question of 
giardiasis at all, agiee that this infection is not ac- 
companied by eosinophilia ” These aie formidable and 
authoiitative statements 

In the hteratuie since 1935, onl\ two refeiences to 
the occurrence of eosinophilia ha\e been found Hall 
(4) reported an eosinophilia in two out of four cases 
studied Love and Tajloe (5) leported an eosinophilia 
of 6% in one of three cases reported 

It IS difficult to reconcile these positive statements 


of the absence of eosinophilia in giardial infestations 
with the finding in this senes, of an incidence of 583^ 
It IS still more difficult to explain the letuin to a 
normal eosinophile count after atabi me theiapv 

It 13 possible, of couisc, that the occuiiente of 
eosinophilia m such a small group as here lepoiTed 
may be an aitefact, but the piompt fall of the eosmo- 
philia aftei atabrine therapy mitigates against such a 
possibility 

It IS necessaiy to leiteiate that no definite con- 
clusions should be diawn from this small series, but 
the possibility of eosinophilia being a chaiacteiistic 
finding in giardiasis must be considei ed and mei its 
fuither investigation 

SUMMARY 

Thiiteen cases of giaidiasis have been studied The 
incidence and character of geneial symptoms has 
closely paialleled those previouslj reported Radiologic 
evidence of motoi or mflammatoiy changes m the duo- 
denal or pyloric areas was obseived m all cases 
Eosinophilia was encounteied m seven cases with le- 
turn to noimal aftei atabi me theiapj in five The 
eosinophilia usually paialleled the degiee of infes- 
tation and symptomatic lelief aftei tieatment 

CONCLUSION 

Atabi me theiapy has made possible clai ification of 
the symptoms and findings m giardial infestations 
Fuither study mav show that radiologic evidence of 
functional and inflammatoiy changes m the duodenal 
and pyloiic areas is characleiistic in giardiasis The 
relatively high incidence of eosinophilia and its le- 
sponse to atabi ine theiapv in this senes suggests that 
it may be charactoiistic of severe giaidial infestations 
and should be piovocative of fuither study 
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DISCUSSION 

DR HOWARD R HARTMAN (Rochester, Minn ) We 
have treated approximatelj seventy -five patienls in the 
Mayo Clinic with atabrine, infected with giardiasis, and 
have had many more people in the clinic, nnd this w,ns 
attributed to the fact that they were before 1937, when 
atabrine was first announced as a specific of the tiCvatmenl 
of giaidiasis 

In our series of patients we have had but one failure 
from one course of treatment nnd I should like to ask Di 
Welch what he meant by a “course of treatment” We 
use fifteen tablets, 1 gram each, taken three times a day 

It contributes to the radiographic evidence of deformity 
of the duodenum because the Ginrdine live in the duo- 
denum, that is the Protozoa live there We have found the 
Giardia has invaded the biliary system In one reccntlv 
reported case the bile was taken at the time of operation, 
cholccy'stostomv , and the Giaidiae were svvarming in the 
bile No one has ever vet demonstrated how it produces 
symptoms, whether it attaches to the duodenal wall nr 
elaborates the toxin It produces svmptoms locallv ns well 
as quite irrelevant to the location of the parasite 

Unfortunately, we are one of the persons who faded to 
contribute to the knowledge of eosinophilia m giardiasis 
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Perhaps this ill be a lead in the future to more accurate 
studj of the effect of this parasite 

DE WALTER L PALMER (Chicago) Before Dr 
Hartman gets an■a^, ma^ I ask a question’ I think he 
misspoke i\hen he mentioned the dosage 

DR HARTMAN A tenth of a gram 

DR. PALMER You referred to failure after one 
course Did vou ultimately cure that patient’ 

DR HARTMAN That patient nas a most uncooper- 
ati\e individual He happened to be a man ivho tra\eled 
through the northern part of Mexico with a pack on his 
back, most illiterate, and I doubt very much if he ever 
took the medicine 

DR. PALMER I should like to find out if there are 
any cases that cannot be cured if the treatment is per- 
sisted in 

DR HART'VLA.N Ask Dr Welch 

DR WILLIAM A SWALM (Philadelphia) Mr Presi- 
dent, Ladies and Gentlemen In answer to Dr Palmer, I 
should like to mention that in New York, in the discussions 
of Dr Spear’s paper, one Nei\ York physician said he 
failed to eradicate giardiasis b\ repeated doses of Ata- 
brine. 

I was interested in the problem of Atabrine and sent 
out fi\e hundred questionnaires Probablv some of vou 
received these, concerning this eradication of the parasite, 
and I was verv pleased to hear that some of the gentle- 
men had given it in o\er two hundred, even up to six 
hundred cases, and in the majority of those cases the\ all 
agreed that Atabrine was the drug of choice 

Dr Morrison and I reported a smaller senes, and we 
had o\er 90 per cent cures. I belie\e that if Atabnne does 
not eradicate the parasite on the first or even second 
course, a third course should be gi\en, and I often do so 
We give the same as Dr Hartman, a gram and a half 
three times a dav for five days, and then stop, as vou 
would with an^ of the arsenicals, and in a week or ten 
days, we repeat it. I always repeat it at least once in 
everj case Then we watch the duodenal aspirates and 
if it recurs wnthin six months, we give it again, and to 
date all of our Giardia cases fad to show Giardia a couple 
of jears after giving the drug It has been a cbuple of 
years since we started this drug 

It IS interesting that Hemeter was the first to talk about 
Giardia in America, in this Association in 1926, as 
mentioned Dr Lyon and I reported our first twenty cases 
Nineteen of the twenty we belies e had a disease of the 
duodenal biliary zone, and I noticed Dr Welch had quite 
a few associated vnth the ptloric dysfunction duodenitis, 
and duodenal ulcer 

Dr Hartman mentioned he is not sure what the parasite 
docs We reviewed the literature extensnely, and we 
found that the Giardia wdl adhere b\ the millions to the 
duodenal surface, and also found one in\ esti gator, who 
discovered that it even penetrated the duodenal mucosa 
into the lower coats so if this occurs, one can assume that 
duodenitis or jejumtis can at least be set up and in all 
these conditions diskinesia and sphincter spasm can occur 

At Temple, one case was sent to the clinic apparently 
with carcinoma of the li\er We discovered in our usual 
studies Giardiasis, and we treated the case inasmuch ns 
we thought it inoperable To our surprise, the Iner went 
down to normal later on and the patient is still Imng All 
we did was to attack his giardia That was a rare case 
but it did actually happen 

I want to stress at this time that I believe Dr Welch has 
brought up a ven important paper I notice Drs Hart- 
man and Rvser in their aeries of 100 cases had onh eleven 
ca.scs in which there were no symptoms attributable to the 
parasite This is an important statement coming from a 
clinic so well known ns the Mavo Clinic 


DR IVILLIAJI C BOECK (Los Angeles) 1 Jure 
probablv seen these cases more than anyone here I was 
interested in them first as a protozoologist and later after 
I became a medical man, to see whether mv opinion would 
change regarding the symptomatology of these cases. I 
think the symptoms we had listed here might well be tie 
same ones for a number of functional disturbances, ana 
the finding of Giardia in the stool and in duodenal aspi 
rates is purely incidental, but mimediatelv because 
find It, you start to attach significance to it 
If all these symiptoms are true for Giardia infections 
then I think the field of pediatrics has a marvelous chan-e 
to contribute to the field of gastro-enterologv because the 
incidence of giardiasis in children is anywhere from twice 
to four or more times what it is in adults Therefore 
nature, somehow or other, must get rid of those infection; 
by the time we grow up Certainly vou do not find in 
children, at least most pediatricians do not — most of the 
svTuptoms referred to and pediatricians vnth some excep- 
tions, are not talking about invasion of the biliary tract 
or duodenitis in their patients They mostly focus on the 
point of diarrhea, and say that diarrhea is worse if the 
infestation Is severe, but that is entirely dependent upon 
how many parasites vou vusualize in the stool, and that is 
no measure of the infection, anv more than the number of 
Endamcba htstol)/tiea in the stool is a measure of how 
severe the amebic colitis mav be 

I think this question of the pathogenmtv of Giardia 
should be considered a little more gravely, perhaps, and 
with more reserved consideration I believe that in Dr 
Hartman’s case in which he found the organisms in the 
gall bladder — he couldn’t be sure that Giardia produced a 
cholecy'stitis, and certainly the earlier reports of thu 
parasite producing cholecystitis are not dependable. 

I know the case referred to by Dr Swalm in which 
Giardia is supposed to have penetrated the mucosa, and I 
submit that the microscopic sections were not good prepa 
rations and the invasion can be explained bv artefacts, 
just as Trichomonas said to be invading the epithelium in 
the bowel 

I think that is all 

DR MANFRED KRAEMER (Newark, N J) In 1933 
I wrote a paper on Giardiasis, reporting thirty-three case; 
and concluded that Giardia lamblia was a coiiimen.«l 
parasite for man Many of mv friends disagreed with me, 
but I thought I was very right about the subject. 

A year or two later I saw Dr Swalm and he said 
‘ Kraemer, if y ou ever get another case of giardiasis, I 
think I have something that is good I wish you would tn 
it.” This was Atabrine 

At that time a patient came in with a very severe diar 
rhea and evidence of duodenitis, and also proctocoliti', as 
noted by Dr Welch in one of his cases. The stool* were 
swarming with Giardia. He responded to no treatmert 
until I tried Atabrine, for the first time in months the 
diarrhea ceased The patient was kept under observation 
and the diarrhea never recurred 

Then we had another patient harboring Giardia m 
whom we had considered chronic cholecvstitis as the cawe 
of illness. He had suffered with the same diagnosis for 
some ten or twelv e y ears He had had our previous 
ment for giardiasis arsphenamine lavage, gentian vio c . 
repeated Lyon drainages, etc 

He was then giv en a course of Atabrine. Biliarv 
age two weeks later showed no Giardia in the du cna 
content, for the first time in manv years I did not ^ ^ 

patient agam until last week, when he told me tha 
wondered if it wouldn’t be worth while just to *£0 i 
'thev” had come back, though he had been feelmg well lO 

the interim None were found v, t P re 

On the basis of these two cases and others which ^ 
seen since I am forced to change my opinion and 'ay * 
the symptoms associated with Giardia are not on 
functional nervous basis, and that they are real 
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Dr Welch has made a fuither worthwhile conti ibution 
to the subject 

Thank you 

DR WILLIAM C BOECK (Los Angeles) May I have 
one moie woid’ I want to leport a case which has had 
four couises of atabiine and so far he still has his Giaidia 

DR LESTER MORRISON (Philadelphia) Doctor 
Welch has added to our knowledge relative to the patho- 
geniciti' and anatomic changes that can be attiibuted to 
infection with Giardia lamblia The tiophozoite lives in 
the duodenum and to the present time we have no 
knowledge ns to how it can produce symptoms of disease 
in the upper part of the digestive tract. Peihaps as Doctoi 
Welch repoits, spasticity of the duodenum in the presence 
of giardiasis is the immediate cause of symptoms but we 
still have to know how the organism can cause anatomic 
deformity In the Mayo Clinic we have treated appioxi- 
matelj seventy-five patients infected with giardiasis with 
atabrme since this effective medicine was announced in 
1937 ns effective against this particular paiasitic disease 
In oui small senes of patients W'e have had only one 
failure in the couise of treatment I would like to ask 
Doctoi Welch what he means by a course of treatment 
In the clinic fifteen tablets of 0 1 gm constitute a course, 
the dose is one tablet three times a day It could be as- 
sumed that such a parasite as Giardia could pioduce 
eosinophilia as reported by Doctor Welch, but in our series 
of cases v\e have not checked the blood for this particular 
finding 

DR PAUL B WELCH (Miami) (closing the dis- 
cussion) I little expected that this presentation w’ould 


initiate such a diversity of opinion as expressed bv its 
discussoi-s 

Di Boeck, about one year from now, upon completing 
our studies on a large series of cases of giardiasis in 
childien, I will be able to answ'ei you more specifically and 
authoritatively The cases leported today were mostly 
adults No claim is made that the symptoms tabulated are 
specific for giardiasis I do think that they are moie or 
less characteristic of nutation in the pvloius, piepyloiic 
ai-ea and duodenum 

Oui couise of treatment. Dr Hartman, is the same as 
vouis So far in one instance we had to repeat the couise 
of atabiine thiee times without any harmful effect, though 
we allowed a peiiod of nppi oximately two weeks to inter- 
vene between the senes of tieatments In this case it was 
a doctor’s son and he had his appendix taken out, without 
relief, because of the giardial symptoms, and a diagnosis 
was previously made of pyloric hypertrophy 

I think this patient was resistant to treatment possibly 
because of the high degree of pvloiic stenosis associated 
with the pyloiic hypertrophy Incidentally, this pyloric 
obstruction disappeared aftei the third course of atabiine 
and the re-examination six months latei showed an ap- 
pioximatelv normal pyloric function 

I haven’t had a large senes of cases, that is, large 
enough to venture an opinion as to the infallibility of 
atabiine Ceitainlv it is much better than the terrible 
measures used foi-meily, such ns De Rivas’ heat treat- 
ment, which sometimes put the patient in shock, trying to 
get rid of the Giaidia, and I am extremely thankful we 
have atabrme as a specific agent for this infection 

I want to thank you all again for your very, very inter- 
esting and enlightening discussion 
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C HRONIC ulcerative colitis presents one of the more 
difficult therapeutic problems with which the 
Gaatro-Enterologist and Internist is confronted Oui 
piesent philosophy of the disease and the basis of our 
theiapeutic appioach, envisions ulceiative colitis as a 
polyvalent disease, the primary etiology of which is 
impel fectly understood, and the fundamental patho- 
genesis of w'hich IS nonspecific infection of the colon 
with any of a \arietj of organisms of mixed patho- 
genicitv As the disease process progresses, and 
secondary to it, a number of factors may develop 
which play a major role in the activity and sympto- 
matologj' of the disease process Foiemost among 
these secondaiy factors aie mixed deficiency states, 
maiked disturbances of intestinal physiology, especi- 
ally of motoi function, vaiious psychogenic disoideis, 
focal infection of the nose and throat, and, the de- 
velopment of alleigic states, including bacteiial alleigv, 
and alleigy to foods 

The successful medical management of any case of 
ulceiative colitis must be based upon an exhaustive 
study of the case to determine the presence and 
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magnitude of the above mentioned factors, and entails 
in addition, the collection of and protection against 
deficiency disease, the collection of disturbances of 
physiology in the gastro-intestinal tract, the control 
of anemia, and the identification and management of 
the alleigic states The control of the factoi of in- 
fection in the colon has hitherto been the most difficult 
of accomplishment In the past, such effoits have been 
limited to the local application of medicaments by 
clysma, a pioceduie which aggravated the already 
hyperurntable colon more often than it benefited the 
condition, and by the use of vaccines and sera The 
lattei have been of benefit in a certain numbei of 
cases but on the whole, results obtained with these 
instiuments have been only partial, or at best, transi- 
tory The advent of the sulfonamide diugs has there- 
fore opened new possrbilitres of attacking the funda- 
mental factoi of local infection in the colon, at least 
in cases in which the dominant infectious agent pi oves 
susceptible to their action 

The piesent communication deals with the use of 
three of the sulfonamide deiivatives-sulfathiazol, 
sulfaguanidine, and sulfadiazine, in one hundred and' 
nine unselected cases of ulcerative colitis from the 
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colitis clinic of the Roose\elt Hospital All types of 
cases, from acute and fulminating cases to chronic 
cases wth extensive pathologic changes in the colon 
haie been included The diagnosis in each case was 
made on the basis of the histon , proctoscopic exami- 
nation, and X-ra\ evidence All cases on therapv were 
examined at intervals of one or two weeks at which 
time thev were pioctoscoped, cuhures taken through 
the proctoscope, and in addition, blood levels of the 
drug, blood counts and urine studies performed 


Table I 
Snlfatlnazol 


Tjrpe of 
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Markedly | 
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Impro\ed 1 
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ImproNed , 
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Before chemotherapv was emploved all (except the 
more acute cases) w'ere studied for the presence of 
the secondary factors which have been mentioned 
These were corrected insofar as it was possible Each 
case was maintained upon a high protein low carbo- 
hjdrate diet, wnth supplements of iron, vitamins and 
liver extract in deficient cases Sedatives and anti- 
spasraodics were frequentlj indicated Sodium sul- 
phate was emplov ed for the correction of caecal stasis, 
an aberration of the motor function of the colon in 
■vpproximatelv half the cases during the treatment 
period 

The results of chemotherapy are included in sepa- 
rate tables for each drug Thirtv-six of the cases were 
treated with onlv one drug The remainder received 
more than one of the drugs at intervals or in sequence 
during the period of observation In the latter case 
the results obtained with the separate drugs are in- 
cluded in the tabulation of results under the respective 
drugs Thus, there are a total of two hundred twenty - 
one observations of therapv in the total of one hundred 
nine cases 

To facilitate analysis in tabulation of results, the 
cases are divided into five groups on the basis of the 
activity of the disease process at the time therapv was 
instituted, namely (1) acute cases, which include all 
cases with high, often septic, temperatures severe 
diarrhea with excessive bleeding severe abdominal 
cramping and a proctoscopic picture of acute in- 
flammation wath edema, ulceration and free bleeding, 
(2) active cases, wath bloodv diarrhea cramps, and on 
proctoscopy, active inflammation and ulceration, (3) 
chronic cases which are distinguished from active 
cases by the chronic nature of the picture on proctos- 
copy and the duration of the sv mptoms wathout sig- 
nificant variation (4) early recurrences cases preva- 
oush quiescent, presenting evidence of recurring ac- 
tivity of the infectious process, and (5) convalescent 
cases, which include cases treated wath one of the 
drugs during an acute or active phase of the disease 


''wnn ^ - 
X'-VtSET I 

wath improv ement, who hav e been changed to the talr 
lated drug for prolonged therapv 

The results of therapv are included m three cate 
gories markedly improved m which cases the actic, 
disease subsided and the disease became quicscca 
while on therapy , definitely improved, cases which re- 
sponded favorably to drug therapv but in which coni 
plete healing was not observed on proctoscopic mirf 
nation or in which a recurrence of activity occurred 
wathin three months after discontinuing therapv, m 
improved, and, drug intolerance, which latter inciudej 
cases in which the drug aggravated the disease procM 
in the colon This category is not to be confused with 
toxic reactions due to anv of the dniga 

Sulfathiazol was emploved in fifty -nine instances, 
the results of which are included in Table I The draf 
proved most effective in acute cases, less so in cases 
designated as active The explanation for this proba- 
bly resides in the relatively high toxicitv of sulfa 
thiazol as compared wnth the other two drugs studied, 
and in our unwnlhngness to use the drug in ambu- ^ 
htorv cases for prolonged penods of time. There were 
fourteen instances in which toxic reactions to salfa 
thiazol developed (24^), and five instances of grox 
hematuria The dosages emploved included an initial 
dose of SIX grams divnded in six equal doses which wai 
reduced to four grams in twenty -four hours after 
several dav s The average total dose administered was 
forty grams per case 

Sulfadiazine was given to seventv'-one case* of 
ulcerative colitis (Table II) Of this group, 35 or 50 t 
were considered to be markedly improved and twenty 
one or 29 cj, were definitely improved, a total of fiftv 
SIX or in which sulfadiazine favorably influraccd 
the course of the disease. Fifteen cases were not un 
proved or were intolerant of the drug, and four case» 
developed toxic manifestations after a short course of 
therapy The dosages employed were not calculated on 
the basis of bodv weight, a standard dose of three 
grams per dav in divided doses being emploved in 
adults and 1 5 gram doses m children Several ca-'fc- 
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in this series were maintained on a dose of t 
grams daily for periods in excess of 
without deleterious effects being encountered 
doses of this series averaged between 100 and 
grams Sulfadiazine was especially valuable m c 
in w hich upper respiratory infection was an * 
factor It IS considered the drug of choice m all 
of ulcerative colitis 

Sulfaguanidine was administered to ninety -one 
viduals fTable III) Seventv-five of these cases (B- 
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weie definitely improved on theiapy with this diug 
This satisfying figure was achieved only after it was 
found that the duration of constant theiapy was of 
gieatei importance than dosage, type of pathology, ox 
bacterial flora Sulfaguanidine was of no value in 
fulminating cases, or in cases with seveie dial rhea, 
although the drug was used wnth gratifying effect in 
the same individuals after the acute piocess had been 
tempered by treatment with one of the other drugs 
The dosages employed, as with the other drugs, were 
not computed on a basis of body weight It was soon 
found that small doses were as effective as the larger 
amounts, and the dosage ultimately used was six 


Table III 
SvJfag^taiudine 
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grams per day in three doses at eight houi inteivals 
This amount was reduced to three giams when feasi- 
ble, in each case The duiation of treatment averaged 
8 weeks, and total doses given averaged in excess of 
300 grams 

The present status of the 109 individuals included 
in this senes is contained in Table IV, with the final 
results of therapy analvzed in teims of the type and 
extent of the pathology found in the colon Fifteen of 
the cases have been in a sustained i emission of the 
disease for periods of six months to two yeais In 36 
cases the disease piocess is quiescent both on proctos- 
copic examination and symptomatically, but these 
individuals are as yet on active therapy Twenty-five 
cases are on active theiapy with continuing impiove- 
ment in their disease Seventeen of the cases (16 5%) 


are unimproved Seven cases have had ileostomies 
performed during the three year observation period 
Theie were four deaths in the series (3 6%) and in 
SIX instances the present status is unknown As might 
be expected, the better results ai e found in cases with- 
out seveie and irreversible pathologic changes in the 
colon However, organic changes in the colon short of 
obstructing stenosis, cannot be considered piimaiily 
surgical until adequate chemotherapy has been em- 
ployed Twenty-four cases in the senes were proved 
to have an idiosynciacy to some article of food, and 
in seventeen otheis food alleigy was suspected on the 
basis of clinical obseiwation There was no correlation 
between food allergy and the response to chemo- 
theiapy 

Routine bacteiiologic cultuies revealed a wide 
variety of oiganisms of varying degiees of patho- 
genicity We were unable to correlate the bacterial 
flora vvath the response to diug theiapy Fuithei 
studies are in progiess which may yield more definite 
information on this subject 

Everv possible piecaution was taken to prevent con- 
fusion of spontaneous remissions of the disease with 
responses to diug theiapy In all cases in which im- 
piovement occuried with pi-oti acted chemotherapy, the 
drug was omitted at intervals in the course, and evi- 
dence of recurrence of activity without theiapy noted 
No placebos were employed in this studv 

SUMMARY 

Sulfathiazol, sulfadiazine, and sulfaguanidine were 
employed in 109 cases of ulcerative colitis Definite oi 
marked improvement was obtained in 78% of these 
cases with the diugs Sulfadiazine has pioved to be 
the drug of choice foi all vaiiety of cases Sulfa- 
guanidine IS of definite benefit in the majority of cases 
without exces'ive diarrhea, and should be emploved 
for prolonged periods of time None of the drugs 
should be in any way considered as specific in this dis- 
ease No cases can be consideied to be cuied by 
chemotheiapy 

DISCUSSION 

DR LEON BLOCH (Chicago) Madam Piesident and 
Membei's of the Association Piom time to time ns new 
forms of treatment for ulcerative colitis appeared it looked 
as though advances weie being made Neoprontosil, 
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Code Pntholoplc channe 


2 — Fxtensive deformity with oUalructlnir Bteooflis 

2 — Shorteninfr polyps extensive nbrosls \sithout stenoBis or obstruction 
1 — Ulceration Bpnsm modcmlo llbrosls 
AUenry to fowls 

Proved — By ndditlon and withdrawal of BUspcctod foods 
Suspected— Improved on test diets (clinical ) but not definitely proved 
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sulfathiazole, sulfapvndine, sulfanilylguanidine, and sulfa- 
snccinjl at first seemed to ha\e some value, but none ■were 
reallv etficacious 

Because of the inteiest aroused m topical application of 
the sulfone drugs, I tried to use one of them in the form 
of retention enemas About a month ago I saw a child 
of nine uith nlcerati\e colitis in the Michael Reese Hospi- 
tal, ■who had been sick for several months and uhose 
temperature had ranged from 101 to 106 at \arious times 
None of the sulfone drugs administered previously had 
anv effect Retention enemas of an 0 8'^ Aqueous solution 
of sulfanilamide i\ere followed hy a drop in the temper- 
ature in thirty -si\ hours A few days later an elevation 
of the temperature recurred and the drug was stopped 
The same type of treatment was used in a voung woman 
■with chronic ulcerative colitis An ileostom\ was neces- 
sary because the ileum had become matted into a tumor- 
like formation with the deielopment of snnptoms of ob- 
struction Although the general simiptoms subsided after 
the operation and the patient had gained considerable 
weight the proctoscopic appearance of the sigmoid changed 
lery little until three weeks after the institution of treat- 
ment ivith daily retention enemas of 0 S'"!- Aqueous solution 
of sulfanilamide combined wnth 46 grains of sulphathiazol 
dailv Large doses of this drug pre\iously had no effect. 
At this time the sigmoid assumed a light pink color 
where previousK definite ulcerations and marked hyper- 
emia were seen Two weeks later the mucous membrane 
assumed an almost normal color This form of treatment 
18 not recommended as a cure-all but is offered simply as 
a suggestion where other types of treatment have been 
tried unsuccessfully Only recently^ it has been showm that 
the rectum and colon can absorb enough of the sulfone 
drugs to cause a ■very definite rise in the Wood level 

DR ASHER WINKELSTEIN <New York) Dr 
Jordan and Friends I found Dr Mills’ paper lery inter- 
esting Howeier, the high percentage of good results 
which he reported here was quite startbng and contram 
to our experience Our \'iewpoints may he presented as 
follows 

Studies of indeterminate ulceratne colitis o\er a period 
of many years ha\e revealed the following A small per- 
centag:e, perhaps 3 to 6, are unrecognized cases of amoebic 
colitis, a larger percentage, perhaps 16, are chronic 
bacillary dysentery , what the nature of the rest is, seems 
as yet unkno^wn 

Repeated cultures from ulcerated areas and biopsied 
tissue ha\e yielded only hemolytic and non-hemolytic B 
Coll and enterococci in our laboratory 

Since the introduction of the sulfonamide drugs, we 
have used in the treatment of ulcerative colitis, sulfanila- 
mide, neo-prontosil, sulfapyridine, sulfadiazine, sulfaguani- 
dine, and the latest intestinal antiseptic, sulfasu^cidine 

Our results ha\e been almost uniformly disappointing 
A rare good result occurred, which was to be expected in 
Mew of the fact that ulceratiie colitis is characterized b\ 
a strong tendency to spontaneous remissions Since these 
drugs, particularh the intestinal antiseptic drugs, sulfa- 
guamdine and sulfasnxidine act powerfully against the 
colon bacillus we must surmise that this disease is possibU 
caused b\ some other organism Perhaps the dosagre and 
mode of administration of these drugs should be altered 
We have tried combinations of sulfadiazine or sulfathiazole, 
plus sulfaguanidine or sulfasuxidine gnen simultaneously, 
with the idea of raising the blood level of these drugs to 
attack the organisms in the tissues (if they are there) 
and at the same time attacking the organisms in the lumen 
of the bowel Thus far this method, tried in a few cases, 
has also been a failure Despite the adient of the sulfo- 
namides, we still feel that the best treatment of severe 
cases of indeterminate ulcerative colitis consists in re- 
peated transfusions, concentrated antitoxic B Oli serum 


intramuscularly (Winkelstein and Shwartenan) ,ai 
\arious surgical procedures Despite this conclusion, ve 
are not opposed to the administration of the sulfonami>' 
drugs in this disease 

DR JOSEPH B KIRSNER (Chicago) A.t the I’m 
\ersitv of Chicago we ha\-e been conducting a more or 
less systematic studi of the effect of various sulfonamUa 
on the clinical course of ulceratne colitis and also on the 
bacteriology of the feces We have used sulfanilamid 
both by mouth and as retention enemas neo-prontoiS 
or azosulfamide, sulfathiazole, sulfanili Iguanidme, and 
succinyl sulfathiazole 

We have noted that all these drugs exert a «omevlist 
similar action on the bacterial flora of the feces Sollt 
nilylguamdine for example, rapidly decrease^ the toW 
aerobic bacterial count, and several da^vs after the onstt 
of such therapy, the count may drop from a level of one 
thousand million colonies per gram of feces to as low 
one million qolonies per gram of feces. The organi'na 
which remain consist of the green streptococcus staphy 
loeocci, gram-positi\ e, spore-bearing bacilli yeasts, and 
molds 

Cessation of sulfanilylguanidine therapv is followed br 
an equally prompt return in the bacterial count to piei'k 
ous leiels Sulfanilamide apparently exerts a similjr 
action, as do sulfadiazine and sulfathiazole. 

It was originalh held that sulfanilylguanidine was 
poorly absorbed from the intestinal tract We have ob- 
served blood levels ns high as 10 or 11 milligrams per cent 
when the drug is administered in doses of 10 or 15 grams 
daily, and 1 know of one case in which the blood level ol 
sulfanih Iguanidme rose to approximateh 16 milligrams 
per cent 

In our experience sulfanilylguanidine has been less toxii, 
than other previouslv used sulfonamides. In a senes of 
approximately twentv patients, we did observe a tone 
dermatitis in four cases, and, in one case, a toxic gran^ 
lopenia These manifestations subsided promptli when the 
drug was discontinued 

Our senes wuth succinyl sulfathiazole is too small to 
permit any definite conclusions regarding toxicitv, bat 
thus far we have not observed any toxic reactions and the 
blood count and unne remain normal 

In accord ■with Dr W’lnkelstem’s e.xperience, our thera 
peutic results have not been striking We have occasion 
ally observed a patient who seemed to improve during 
chemotherapy The improvement, however, was 
rnry, and when the drug was discontinued we though o 
clinical symptoms increased The proctoscopic nppeamc 
of the rectal and sigmoidal mucosa similarly showed^ 
current inflammation Furthermore, those pabcnts o 
did seem to improv e consisted of the mild or mwcra e j 
severe types of ulcerative colitis, in whom we have o 
served similar and even more striking ,i 

out any specifid therapy, that is, after the use of r 
sedatives, and a bland diet 

I should like to end this discussion on a note of wn' 
vatisra I do not need to tell von about the natural hi' o 
of chronic non-specific ulcerative colitis, and I ? 
that all of you have seen startling improvements in ir 
patients without any specific therapy I ® , 

tinued use of sulfonamide drugs Is highlv justifia 
may lead to the discovery of a more effective prepay 
but a careful and controlled evaluation of therapeu f 
suits IS necessarv 

Thank vou 

DR J ARNOLD BARGEN (Rochester, Mmn ) J 
Program Committee put this paper on because it seer ^ 
timelv for many of us to air opinions on the 
chemotherap\ and ulcerat!\'e colitis, and thex pu ’ , 
on the program so that whatever time was left cou 
employed in its discussion 
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I thought it was important to again call attention to a 
fact on which Di Winkelstein has touched, namely, that 
there aie many diffeient types of ulceiative colitis A 
vniictv of opinions concerning the etiology of ulceiative 
colitis have existed As experience grew, the one ap- 
paient fact was that ulcerative colitis was not “all of a 
type,” and so we at the clinic have leai-ned to think of 
“chionic ulcerative colitis” not as a disease entity bit 
rather a syndiome in which vaiious entities are developed 
I want to emphasize here that we aie not thinking of 
‘‘chi'omc ulcerative colitis” in the idiopathic sense, but 
rathei in the sense of many disease entities with es- 
tablished etiology Thus we have streptococcal ulceiative 
colitis, tubeiculous ulcerative colitis, amoebic ulcerative 
colitis, Ivmphopathia venereum ulcerative colitis, that form 
which lepresents a late form of bacillary dysentery, 
allergic colitis, a deficiency syndrome, and then we still 
have a sizeable gioup of patients, although this group has 
become smaller with inci easing knowledge, the nature of 
whose colitis we do not understand That latter includes 
some of the regional forms of ulcerative colitis, in which 
the lesions are so djffeient than the streptococcal type and 
all other types that we can readily classify them by them- 
selves I am sure that as knowledge increased it wall be 
found that among these cases a number of other entities 
exist 

To use chemotherapy properlj then, in our expeiience, 
it IS important to tieat on the basis of etiology Leaving 
out now amoebic ulcerative colitis and tubeiculous ulcer- 
ative colitis, the other forms lespond in accordance with 
their cause providing other supplemental y measuies of 
therapy are employed 

I don’t know wh> Dr Mills didn’t use neoprontosil, but 
it can be said that the streptococcal type, to date, in spite 
of failures here and theie, responds best to neopi-ontosil 
We have used other drugs — all those that have been 
mentioned — and all of them seem to help some cases but 
we find that the response of individual cases of a group 
varies with individual drugs of the series, the “idiopathic," 
or the group of which we still don’t understand the cause, 
has responded best in our hands to sulfathiazole and 
sulfanilylguanidlne, and moie recently to the succinyl 
sulfathiazole 

All these drugs have their advantages and the mannei 
of giving them is of utmost importance The concen- 
tration of the drug in the blood should always be followed, 
no matter how much of the drug comes in contact with the 
intestinal mucosa We have been able to sterilize the in- 
testine as far as grram negative oiganisms are concerned, 
and sometimes as far as streptococci are concerned as well, 
but this affect does not seem to run parallel with the re- 
sults of treatment The amount of a drug in the blood 
rathei determines what results one can expect, so with 
neoprontosil 3 6 mg per cent, sulfanilylguanidine 3 5, with 
sulfathiazole 10 to 12 and with sulfasuccidine or succinyl 
sulfathiazole 1% to 2 mg pei cent 

As to the amount of a drug to be given, oi the length 
of time to give it, we have adopted a policy of never giving 
it longer than two weeks In that two weeks we give large 
doses, then rest the patient a week, and then give it again 

I have found patients, individual cases, to obtain toxic 
effects from all of these diugs, sometimes when least ex- 
pected I have seen a young girl go into shock and break 
out in an acute rash on two grams of sulfanilylguanidine, 
whereas the average individual takes 10 to 15 grams in 
twenty-four hours 


I would like to call attention to the fact that the last 
drug mentioned, i e , succinyl sulfathiazole, may be given 
to cases who could not tolerate various of the othei s Even 
when patients had severe toxic leactions from neoprontosil 
or suifaguanidine, they could take succinyl sulfathiazole 
In summaiy, when you use these drugs think fiist of the 
etiology, then see which drug is the reasonable one to use, 
and then give enough of the diug to get a ceiTain definite 
concentiation in the blood 

DR MOORE A MILLS (New Yoik) I am soriy that 
the time for the presentation of as much evidence as we 
have collected necessitated paring down to practically 
sentences, mateiial which could well have been conveyed 
in paragraphs 

We feel, first, that in cases of ulcerative colitis obseiwed 
ovei a long period of time, unless all of the factors bearing 
on the disease, as mentioned in the early pait of the paper, 
are taken into account, final results aie necessarily going 
to differ from these which we have leported 

Dr Andiesen recently has written on food allergy in 
ulcerative colitis and reported a large numbei of cases in 
which one or more foods constituted the immediate factor 
in the diarrhea and in the activity of the colitis In our 
senes 35% were felt to give clinical evidence of food 
idiosvncracy, and if, in these cases the treatment did not 
include the elimination of that factor, our ultimate results 
would have been distinctly diffeient 

In addition to that, a point which Dr Winkelstein has 
brought up, we have carefully studied all of these cases 
for types of colitis, and the majority of them have been 
given emetine and carbaisone, despite repeatedly negative 
stool studies, to rule out amoebae We feel that hemolytic 
B coll is perhaps one of the more common, if not the most 
common, oiganisms to which these patients react We 
have several case histones which bear this out 

I have purposely had to omit the use of other drugs in 
this paper, although we have used neoprontosil, succinyl 
sulfathiazole, and sulfanilamide Several of the cases with 
hemolytic B coli have responded very well to these drugs 
on long-continued administration The duration of treat- 
ment is exceedingly important One of our cases was 
absolutely quiescent on two grams of sulfanilylguanidine 
given three times daily at eight-hour intervals We re- 
duced it to one gram and a moderate recurience of activity 
i-esulted after four or five days We were able to vary 
his symptoms at two-week intervals by varying the dosage 
of sulfanilylguanidine 

I couldn’t, as I say, mention the use of vaccines or 
sera because of the time limitation and the confusion 
which would naturally result from multiplying the thera- 
peutic agents 

With regard to Dr Bargen and the question of neo- 
piontosil, I think careful analysis of our data would indi- 
cate that these drugs do not cure ulcerative colitis, but 
merely that a definitely large percentage can be improved 
by their use The distribution of our cases, as “arrested,” 
"improved” and “no change,” is similar in all respects to 
Dr Bar gen’s report on sulfanilylguanidine, which ap- 
peared a short time ago We couldn’t include our use of 
neopiuntosil or succinyl sulfathiazole in ulcerative colitis 
With these drugs we have obtained results similar to those 
included in this report 
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W ITH the exception of ulcer or carcinoma, one of 
the most striking changes obsen’ed in the gastro- 
Ecopic examination of the stomach is the so-called 
hemorrhagic or pigment spot. These spots (Pig I) 
aie sharply cii'cumscnbed areas which stand out 
clearb against the orange-red background of the 
gastnc mucosa Thej rarj from one to five milli- 
meters in diameter and usualh occur on the crests of 
the folds, apparentlj just beneath the surface of the 
mucosa Thej range in color from a bright red to 
brown or bla^ and maj be surrounded bj a red halo 
Some haie been described as being “star-shaped” (1) 
but in our experience most of the spots ha%e appeared 
round oi o\al 

There has been considerable discussion as to the 
significance of these spots, certain obser\ers (2, 3, 4) 
belieMng that thej are in some ^\aj related to ulcer 
formation, while others (6) state they have no sig- 
nificance whatsoever They have been referred to as 
“chronic localized gastnc puiTpura," constituting “not 


Table I 


Aspirated | 

No CarKfS j 

Spots Observed | 

Per Cent 

1 

! *1® ! 

76 1 

\ 

65 

1 

Not a*plmtcd 

122 

® t 

6 


onh a new but also an important disease” of the 
stomach (6) 

In a report (7) from this Clinic some \ears ago in 
which the gastroscopic findings of 240 apparentlj 
normal patients were analj'zed, it was found that 
hemorrhagic or pigment spots were observed in 
twentv-five per cent of the cases It was shown that 
these spots had no significant relationship to the age 
of the patient, to diet, to the use of alcohol or tobacco, 
to the presence of an anemia, or to the degree of 
aciditj Nor was there anj definite clinical picture 
associated with them 

CLINICAL OBSERVATIONS 
It has been pointed out that these spots mav come 
and go without apparent effect upon the patient In 
our expenence it was frequentlj noted that spots 
which had been present at a previous examination had 
entirelv disappeared a few dajs or weeks later This 
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suggested that the spots were probablv an incidentid 
finding and of no significance 

In the preparation of the patient for gastroscopv 11 
is customnrj to emptv the stomach by introducing a 
tube and removing the contents either bv granlv or 
bv aspiration In this Clinic aspiration is generallv 
emplojed Purelj bj accident, it was noted that tbii.e 
spots were usuallj seen if the patient’s stomach was 
aspirated prior to the gastroscopic examination and 
converselv, rarely observed if aspiration was omitted 
With this observation in mind the following study was 
undertaken 

EXPERIMENTAL STUDIES IN MAN 
One hundred and eighteen patients who had nega 
tive roentgenograms of the stomach were aspirated in 
the usual manner A duodenal tube with an olive tip 
was used and the same suction emplojed as in the case 



Fig 1 Drawings of tjm'cal hemorrhagic or pigment 
spots as seen through the gastroscope * 


of an ordinarv gastric analysis These patients we 
then gastroscoped and pigment spots . 

seventj'-six or six-tj-five per cent of them In a si 
group of one hundred and twentj-two patients 
(vere not aspirated, spots were seen m onij six, or n 
per cent (Table I) Five other patients were 
moped and the mucosa was found to be enure 
normal there being no evidence of hemorrhage 
pigment spots Then their stomachs were nsP^am 
and fifteen minutes later were gastroscoped agam 
two nothing abnormal was noted, but in the 
three patients tjTiical spots were observed 
There was no constant relahonship between tne u 
gree of aciditv and the color of the spot H°wevw, 
the absence of acid the color was 
reddish brown With a high degree of acidiW the spo 

•Colored drawlnc illuelrnUoi: PiumenV .pot* J rw’Sf'" 

-n.e Eireet of InftaOon of the Eto^^ 1^ lU' 

pubUehed In the Amerlcnn Jonmnl of Dlceetlvc Dlwiwe*. 
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Pig 2 Photograph of stomach in Case 2 Pigment spots 
blioivn bv anows 


weie black as a lule, though occasionally led spots 
weie seen when fiee HCl was piesent in noimal 
amounts The following cases aie lepoited, as they 
afforded an oppoitunity to study these spots in gieatei 
detail, both clinically and pathologicallj 

CASE REPORTS 

Case 1 Through the couitesv of Di Steunrt Wolf and 
the staff of the New Yoik Hospital, a patient having a. 
gash ostomy was studied The patient, T L, age 6G, had 
had a gastrostomy forty-six yeais ago because of a 
stiicture of the esophagus The exposed gastric mucosa 
was led, swollen and slightly edematous Howevei, the 
mucosa within the stoma ns seen through the gastroscope, 
which was introduced through the gastrostomy opening, 
appeared fairly noimal Then the duodenal tube was 
introduced and the tip located through the stoma by means 
of the gastroscope Aspiration pioduced hemorrhagic areas 
which after ten minutes became brown and latei developed 
a red halo Twenty-foui houis latei these spots had disap- 



peared, leaving an apparently noimal mucosa The spots 
could be produced at will, and then size varied diiectly 
with the amount of suction applied On one occasion \ciy 
black spots followed aspiration The smallei ones disap- 
peaied after twentv-foui houis, but the laiger ones pei- 
sisted for forty-eight houro oi longer, fading giaduallv 
and finally disappeaiing entiiely, leaving no trace These 
spots were identical in appearance wnth those desciibed 
eailiei in this discussion The free HCl in the gastiic 
secretion was 76° at the time of study 

Case 2 M J , a 54 yeai -old white female was admitted 
to Duke Hospital February 3, 1942, wuth a history of gall 
bladder colic of four days duration Except foi similar 
attacks in the past she had had no digestive disturbances 
The routine physical examination showed nothing of sig- 
nificance By X-ray she was found to have a poorlv 
functioning gall bladder Gastric analysis showed no free 
HCl after histamine 

On Febiuaiy 7, 1942, her gall bladdei and appendix 
were removed The gall bladder contained numerous 
stones On February 13, 1942, she began having a low 
grade fevei, for which no cause could bo found On 
Febiuary 16, 1942, the stomach was aspiiated because of 
nausea and epigastric distention Two hours and forty 
minutes later the patient suddenly expired from a pulmo- 
nary embolus, originating from a thrombus in the left iliac 
vein Autopsy was performed immediately, the stomach 
removed and immeised in foimalin Numerous hemoi- 
rhagic spots similar to those already described weie ob- 
served (Fig 2) 

Grossly, the spots appealed as fresh hemorihages be- 
neath the suiface of the mucosa, sharply ciicumsciibed 
and slightly raised Over some of them there was seen a 
dirty, giayish membrane They occurred chiefly on the 
crests of folds and, on section, they weie found to be en- 
tirely limited to the mucosa Elsewhere, the gastne 
mucosa appealed noional Microscopic sections through 
these areas showed focal hemorrhages, most marked in 
the supeificial layers of the mucosa Some spots showed 
early necrosis and sloughing of the superficial mucosal 
layers with a moderate leukocytic infiltration of both 
mucosa and submucosa (Fig 3) 
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EXPEEIMENTAL STDDIES IN ANDIALS 

Five dogs were studied Lsing sodium amjdal intra- 
\enoush as an anaesthetic, the gastroscope uas passed 
and in each instance nothing abnormal was observed 
Then the duodenal tube with an olive tip was intro- 
duced simultaneously with the gastroscope and the 
position of the tip in the stomach noted Without re- 
moving the gastroscope, suction was applied and the 
mucosa studied immediately In eyery ease hemor- 
rhagic areas were produced which later became black 
These were two to fiye millimeters in diametei and 
yyere slightly raised It was noted, as in the case of 
the patient wath a gastrostomj (Case 1), that the 
size of the hemorrhages varied directlv with the 
amount of suction applied 

IITiiIe the animal was still alive, the stomach was 
remoied and immediatelv immersed in Hellej’s fluid 
Grosslj, one observed in each stomach hemorrhagic 
areas which yaned from small hemorrhages appearing 
beneath the surface of the mucosa, on the crests of 
folds to much larger ones, suggesting “blood blisters ” 
Microscopic sections (Fig 4) through some of these 
areas shoyved fresh localized hemoirhages wathin the 
mucosa with the supeificial mucosal layers intact In 
others, the hemorrhage penetrated to the subraucosa 
with earlv necrosis and sloughing of the epithelium 
The mucosal vessels yyere congested and ruptured and 
superficially there yyas laking and hemohsis of the 
erythrocytes In manj affected areas, the mucosa and 
adjacent submucosa were edematous 

DISCUSSION 

The interpretation of changes in the gastric mucosa 
as seen bv gastroscopy has led to much discussion and 
considerable control ersy Obvaouslj, gross lesions such 
as ulcei or carcinoma can cause symptoms which are 
readily described b> the patient, and certainlv no one 
would question the fact that an acute gastritis may 
result in a fairlj typical clinical picture But there is 



Fig 4 Photomicrogmph of hemorrhagic spot in dogs 
stomach shoynng extensile hemorrhage into both mucosa 
and submucosa with coagulation and necrosis of super- 
ficial epithelium 


'■xntil! 
Ncxin . 

Stiff some doubt in the minds of manv dimcians as to 
the relationship between the patients svmptoras nal 
minor changes in the gastric mucosa or denation, • 
from what is thought to be normal in small localized 
areas of the stomach In this connection it should be 
pointed out that a patient maj bare a gastric ulcer or 
carcinoma and still have at the time no svmptoiis 
yyhateyer The existence of chronic gastritis can 
hardly be questioned, but that it is the cause of the 
patient’s sy mptoms is quite another matter 

The danger of assuming that minor localized 
changes in the gastric mucosa are the cause of sub- 
jectiye sensations is yvell illustrated by this study 
There was no correlation whateyer betyseen the 
patient’s symptoms and the presence of the hemor 
rhagic spots Spots were seen also in normal students 
who had no symptoms referable to the stomach, and 
it should be emphasized that no svmptonis derelop^ 
in those patients in yyhom the spots were produced 
experimentally This was clearlj the case in tie 
patient with the gastrostomy (Case 1) in whom spots 
were produced at xvill, and gaye nse to no svmptonN 
whateyer Our observations pomt conclusnelv to the'' 
fact that these spots maj dey elop as result of trauma 
to the gastric mucosa and do not produce subjective 
sensations in the patient In this connection it should 
be pointed out that a positne benzidine in the usual 
gastric analy sis is of common occurrence and for the 
"most part has no significance 

It 18 realized, of course, that spots may occur m the 
absence of aspiration of the stomach, since msnr 
gastroscopists (2, 5, 8, 9, 10), who emptv the stomach 
contents bv gravity have reported their occurrence. 
The cause of the spots in the absence of knowTi trauma 
18 a matter of speculation However, such factors as 
coarse foods, hvperpenstalsis, and yomiting must be 
considered as possible explanations The passage oI 
the gastroscope itself may, in some instances, trauma 



Fig 4a Photomicrograph of dog’s stomach through are 
not shoyving pigment spots. 
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tize the mucosa and pioduce minor changes which 
might be misinteipieted ns being of importance, oi 
the explanation of the patient's s^mptom3 

One of the most peiplexing pioblems confionting 
the physician is that of unexplained uppei intestinal 
hemoiihage, in which theie is eithei hematemesis, a 
tarr\ stool, oi both and in which all studies, including 
a gastro-intestinal senes, are negative It is not sui- 
piising that an effort should have been made to at- 
tiibute these hemoiihages to supeificial ukeiations of 
the gastric mucosa, which are not visible by X-iav 
While not denying that this may be the answei, still 
in oui experience nothing has evei been seen gastio- 
scopically which we felt could explain this tjpe of 
bleeding It is true that hemoiihagic oi pigment spots 
avere seen in foui cases out of twelve of unexplained 
hemorihage However, they have been seen so often 
in normal individuals, and in othei patients who have 
no evidence of bleeding, that one would haidlv feel 
justified in concluding that the hemorrhage avas due 
to then presence 

The pi eduction of these spots in the expeiimental 
animal merelj’- by aspiiation fuither confiims the im- 
pression that they can be the result of tiauma, and 
thej can be duplicated in the dog at avill The spots 
produced in the dog aveie hemorrhagic aieas avith 
neciosis of tissue avithin the mucosa and in some 
instances loss of surface epithelium This avas also the 
case in the patient, avho died of a pulmonaiv embolism 
(Case 2) This observation might well justify the 

REFI 

1 Schindler Rudolf Gastroscopy pneo 148 

2 Freeman E D Discussion of Value of EsophoEoscoplc and 

Gsstroscoplc Examinations Ret Gastro-Fntcrol 4 21 27 
March 1037 

3 Schindler R and Baxmeier R I t Mucosal Chances Accompany 

Inc Gostric Ulcer— Gostroscopic Study sl«n /nt JIfrd 13 007- 
609 Oct. 1080 

4 Schindler R Gostroscopy with ricxible Gostroscopc Ant J 

Dip Du and Nntnt 2 65G-O03 Jan 1030 

6 Gaither E H and Borland J Gostroscopic Studies J A 

Xr A 110 430-430 Feb 5 1038 

0 Schindler R Chronic Ixtcalired Gastric rurpum Am J Dip 
Du 6 700 790 Feb 1930 

7 Rutnn Julian M Brottn l\an W Jr and Clark Elon H The 

Occurrence of Gastritis as Dinenosed by Gastroscopy in Gastric 


conception of a possible lelationship betaveen these 
spots and the genesis of ulcei It aamuld not be difficult 
to imagine that the “coiiosive action” of the gastiic 
juices bathing an eiosion, oi an injuied mucosa, might 
produce the usual chionic, punched-out ulcei Hoav- 
evei, oui obseivations lead to the conclusion that no 
such lelationship exists, and that these spots aie 
merely localized hemoirhagic aieas avhich disappear 
spontaneously avithin a feav days, leaving no tiace of 
then piesence 

Wide differences of opinion have been expiessed as 
to the incidence of chronic gastiitis It was pointed 
out in an eailier publication (11) that failuie to take 
into consideration the factoi of inflation might ac- 
count for some of these discrepancies This study 
would indicate that failure to take into consideiation 
the factoi of tiauma, either due to aspuation oi to 
the passage of the gastioscope, might hkewuse account 
foi the high incidence of gastric disease as leported 
fiom some clinics in this countiy 

^ CONCLUSIONS 

1 Hemoiihagic oi pigment spots in the gastiic 
mucosa can be pioduced by aspuation of the stomach 

2 Thej may occur in healthy individuals 

3 Their lelationship to peptic ulcei is questionable 

4 They piobablv have no clinical significance 

6 The factoi of trauma should be caiefullv con- 
sidered in the inteipretation of gastioscopic findings 
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Generalized Pruritus Due To Carcinoma of the Stomach and Cured 

by Gastrectomy 

By 

LEONARD CARDON, M D * 

CHICAGO ILLINOIS 


S ystemic diseases known to be frequently associ- 
ated with generalized itching of the skin include 
diabetes mellitus, jaundice, and the lymphoblastomas, 
especially Hodgkin’s disease Visceral caicinoma (not 
associated wth jaundice) as a cause of geneialized 
itching IS mentioned in the hteiature, but specific case 
ifepoiis were not found Nor is mention made of cuie 
of the itching by the surgical lemoval of the caxci- 
noma Personal communication ivith several gastro- 
enteiologista, internists, and surgeons of long ex- 
peiience leveals that they have never seen nor heard 
of this association Foi this reason, it is felt that the 
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report of a case of intiactable geneialized piuritus of 
thiee years' duration in which a caicinoma of the 
stomach was discovered and in which the itching of 
the skin was cured by successful suigical removal of 
the carcinoma may be of interest 

CASE REPORT 

M P , a Jewish male, 89 years of age, was admitted to 
the Mt Smai Hospital of Chicago on 12-29-41 complaining 
of generalized itching of the skin of three yeata’ duration, 
insomnia, and rheumatic pains in the small joints of the 
hands The itching was the predominant symptom and 
its intensitv was such that it made the patient’s existence 
miseiable It was often necessaiy for the patient to ingest 
3 grains each of amytal and nembutal, one giain of pheno- 
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barbital, and 10 grams of aspirin all in one dose at bed- 
time in order to sleep This was ^arled on occasion bj 
tabing 9 grams of allonal at a time or 3 grams of nem- 
butal two or three times a night m a desperate effort to 
obtain some relief from the itching and a period of undis- 
turbed sleep Pantopon, morphine, codeme, chloral h\ drate 
and many other sedatiies had all been tried at one time 
or another He had been undei continuous expert derma- 
tological supenision throughout his illness The list of 
local applications which had been tried included calamine 
lotion (with and ivithout menthol and phenol), bismuth 
cieam (with and without menthol and phenol), starch 
lotion, alcohol rubs, wet packs of aluminum subacetate, 2 
per cent ichthyol, Lassar’s paste, bone acid ointment, mild 
salicylic acid ointment (1 per cent), tar paste, cod Iner 
oil ointment, ointment containing the male sex hormone 
testosterone, contrast baths, Unna’s boots, gel casts, 
paraffin boots, exposure to ultraviolet and infrared ravs, 
and diathermy treatment B\ parenteral injection he had 
recened calcium gluconate, strontium bromide, splenic ex- 
tract, Iner extract, thiamine clilonde, nicotinic acid, and 
ascorbic acid, B\ mouth he had recened calcium salt, large 
doses of Vitamins A, B, C, and D, and dilute hydrochlonc 
acid He had recened testosterone in single 26 mg dailv 
doses, at first bt subcutaneous injection and then bj 
mouth, in several senes of twcnti doses each Digitalis, 
one and one-half grains dailj', had been taken because of 
a tendency to ankle edema on exertion, but the itching had 
not been relieved when this medication was discontinued 
Trial periods in which all sedatives had been discontinued 
also failed to relieve the itching 
Physical examination revealed a small, frail man, 
haggard but not acutely ill, and in full possession of his 
mental faculties The temperature was 98 G F , pulse 72, 
respirations 20, and blood pressure 130 80 The hair was 
sparse but soft There was an arcus senilis and some 
opacity of the media in both ejes, the pupils were normal 
The few remaining teeth were carious The tonsils yyere 
present The thjroid gland yvas not palpable. There was 
a soft sy’stolic murmur at the cardiac ape-x and a rough 
systolic raumiur m the right second interspace and all 
along the right sternal margin, transmitted into the neck 
yessel, there was no palpable thrill The lungs were nega- 
the A firm tender mass palpated in the right epi- 
gastrium was interpreted as liver There were arthritic 
deformities of the hands and fingeis The radial arteries 
were axtensnelj sclerotic Rectal examination was nega- 
tive The skin was smooth and soft throughout and pre- 
sented no rash, excoi lations, atrophies, or other abnormali- 
ties A tentative entrance diagnosis was made of somatic 
scnilitv, generalized ("idiopathic”’ senile’) pruritus, 
chronic arthritis, and arteriosclerotic heart disease wnth 
sclerosis of the aortic leaflets 

The urine had a specific gravity up to 1 030 and con- 
fnined no sugar (although a slight reduction of Benedict’s 
solution occuiTed during the time he was taking chloral 
hj drate), or other abnormalities A totally unexpected 
finding in the blood (because of the absence of any 
noticeable palloi) was a hemoglobin of 43 per cent The 
red blood count was 4,120,000 and the white count 11 660 
stab forms 3, segmented neutrophiles 66, small Ivunphocytes 
27, and monocytes 6 The bleeding time was 6 minutes, 
coagulation time 7 minutes, and the platelets numbered 
265 000 The blood cevitamic acid was 0 96 mg 100 cc 
and the prothrombin time 93 per cent of normal The 
blood type was 3 and the Kahn negative The blood sugar 
was 90, urea nitrogen 15 non-protein nitrogen SO, choles 
terol 167, calcium 10 6, phosphorus 2 8 phosphatase 2 0, 
and icterus index 6 0 Stools revealed 3 plus occult blood 
on two occa-sions Ewald test meal was not done The 
BMR was — 4 0 and OC'c The EKG was within normal 
limits for the patient’s age 

On 1-9-42 X-my revealed a large carcinoma of the pre- 
antral region of the stomach Blood transfusioas and iron 


by mouth brought the hemoglobin up to 64 2 per cent but 
the itching was not relieved Thyroid extract bv mouth 
was of no avail 

On 1-30-42 under intra-tracheal cyclopropane anesthesia 
(Dr Shots), laparotomy was performed by Dr Alfred 
Strauss A large but freely movable and operable cam 
noma of the stomach was found No metastatic Icsioas 
were v isible Gastrectomy wnth the removal of GO per cent 
of the stomach was performed and a Polya anastomosis 
established The histological report of the excised tumor 
(Dr Israel Dandsohn) was “ulcerating, infiltrating papil 
lary adenocarcinoma of the stomach ” 

Post-operatively, blood transfusions and oxygen were 
used freely Recovery from the operation was quite un 
eventful except for the development of a collapse and 
pneumonitis of the right lower pulmonary lobe of four 
days’ duration 

A new situation was introduced in that the patienPs old 
habit of rumination now resulted m regurgitation of bile 
and the constant presence of a bitter taste in the mouth, 
which depressed the patient considerably However, the 
pruritus disappeared wnth the emergence of the patient 
from the anesthesia He left the hospital on 2 24-42 
weighing 90 lbs , still free of itching 

He was readnutted to the hospital S-G-42 with the com 
plaints of regurgitation of food and bile, weight los', 
weakness, and mental depression He weighed 82H lbs 
The blood hemoglobin was 82 per cent and the red count 
4,210,000 X-ray of the stomach revealed a well function 
ing anastomosis with no ev idence of local recurrence of 
the malignant lesion Frequent lav age of the stomach was 
resorted to The patient was taught to pass a Levnne tube 
and lav age the stomach himself He was discharged from 
the hospital on 4-1-42 weighing S4iA lbs There hod been 
no itching since the operation 

The patient was seen ogam on 4-25-42 He was still 
markedly depressed about the regurgitation of bile and 
the bitter taste in his mouth His weight had dropped to 
72^4 lbs From this date on, however, improvement was 
slow but steady, necessity for gastric lavage diminished 
constantly, appetite improved, the patient gained weight 
steadily, and his interest m life revnved At the present 
writing (9-1-42) he weighs over 100 lbs, is cheerful and 
happy, putters about at light repairs and cabinet work 
in his home, and is writing an autobiography He has 
learned that ingestion of hot spicy food overcomes fte de- 
sire to regurgitate his food and he eats "hot dogs with 
mustard two or three times daily Lavage of the stomach 
IS not nece.ssary He still takes nembutal, grams one an 
one-half, at bedtime for sleep There has been no itching 
since the operation, a period nov' of tweh e months. 

COMMENT 

The occasional association of generalized pruntus 
with vnsceial carcinoma is mentioned bv Onnsbv (1). 
Hemmeter (2), Sulzbeiger (3) Wright (4) and Gold- 
smith (6) The mechanism bv which internal carci 
noma can cause itching of the skin is a matter o 
speculation The fact that in the ease here reportea 
the itching was immediately relieved with the 
of the primary malignancy would seem to argue 
some toxic metabolic or degenerative product ot mu 
carcinoma pei se circulating in the blood stream as a 
intermediary in this association a i c of 

Because of the patient’s advanced age and lac 
symptoms directlv referable to the gastric lesion mm 
doubtful whether operation would have been 
sidered undei ordinary circumstances Except for 
pruritus the patient was leading a relatively com 
able existence and digesting his food wnthout tro^^ 
The intractable itching which made his life insuppo 
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able was the sole but sufficient indication foi assuming 
the nsk and moibidiU' of gastrectomy, since this pio- 
ceduie alone seemed to offer any hope foi the relief of 
this distiessing svmptom It was felt also, that if the 
itching was secondaiv to the carcinoma, then the 
latter had been existent fo rthiee years, and this 
ai gued that it might be of the slowlv growing lesions 
common in those of advanced age which although 
locallj extensive aie often cucumsciibed, without 
metastases, and resectable 

Successful gastrectomy for gastnc malignancj with 
the removal of 60 pei cent of the stomach in a man 
89 years of age is itself worthy of note 

SUMMARY AND CONCLUSIONS 
1 A case of geneialwed pruritus of the skin due 


to carcinoma of the stomach and cured by gastrectomy 
IS lepoited 

2 “Idiopathic” and “senile” pruritus in a cei-tain 
(unknown) percentage of cases may be a manifesta- 
tion of silent visceral carcinoma 

3 Undei proper ciicumstances gastrectomy for 
gastnc malignancy may be a feasible pioceduie even 
111 patients ol advanced age 
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Thiamine Influence Upon Laxative Action* 

By 
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T he animal experiments (1, 2), bv showing that 
the beneficial action of thiamine upon the intestine 
appears to be limited to hypothiaminotic atonv, justi- 
fies the use of thiamine in conditions having this eti- 
ologj'" There is however, a tendency to use thiamine 
also in combination with cathartics The question 
whether there is a svnergism between thiamine and 
laxatives, may be answeied bv expeiiments in the 
rhesus monkej, the only species suitable foi measuring 
the effectiveness of cathartic diuga (3, 4) 

This leport is based upon 443 exqiei iments in rhesus 
monkeys f Phenolphthalein was chosen as a test sub- 
stance because tbe response of the monkey to this drug 
IS well defined and an assay method is available (4, 5, 
6) Eleven adult monkevs of eithei sex weie cnli- 
biated with a standard USP phenolphthalein in 14 
to 65 (aveiage 38, total 413) experiments to deteimine 
the individual oral threshold cathartic dose (C D 
In 26 experiments the same monkevs were fed varying 
fi actions of the individual C D and at the same 
time daily doses of one to 100 mg /kg of thiamine 
hydrochloi ide were administeied in two equal doses 
m 8 hours The peiiod of thiamine tieatment extended 
over the day the phenolphthalein was administered, 
the subsequent day, and a varying number of pre- 
ceding days The caie of the monkevs, diet, adminis- 
tration of the drugs, recording and evaluation of the 
laxative effect were desciibed elsewhere (4, 6, 6, 7) 

A suivey of the expeiiments is given in giaph 1, 
representing the distribution of positive and negative 
results in relation to the phenolphthalein dose and to 
the period and dosage of the thiamine tieatment 
tVhen the individual sensitivity to the laxative changed 
m the couise of the long calibration penod, the test 
dose given in tbe thiamine period was lefeiied to the 
C D jn of the pro- and that of the lecalibintion peiiod 

#From the Laboratory of the McJicnl Bivifiion Tlio Monlefiore 
iloapital NeNN \ork N \ 
tSpopBored by Fxlnx Inc Brookl>n N Y 


Hence, the number of entries in the giaph is higher 
than the number of experiments 
In the evaluation piopei, these vaiiations in sensi- 
tivity did not inteifeie with the result since it is the 
expiess puipose of the “pioceduie of appi oximation” 
(5, 6, 7) to take them into consideiation By appioxi- 



2 5 10 15 

DAYS OF B| ADMiNIETRATlON 

B = experiments vith, O = expeiiments without laxa- 
tive effect — Piguie at individual experiment = thiamine 
doses m mg /kg pei day 

mation from a total of 40 values of maximum and 
minimum potency obtained in the 25 synergism ex- 
periments the potency of phenolphthalein was found 
to be 1 176 ± 0 20 as lefened to the potency value 1 0 
of phenolphthalein in the calibiation peiiods In other 
vvoids, the synergistic inciease in potency of phenol- 
phthalein effected by all kinds of thiamine treatment 
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I 1 to lb ,J‘ IS r^-r LiVi wth -i coefhi-ient of 

’’rVoutJ.t b''ioa-.-.\ of ctUi<irliL<; in rhesus 
"1 nV' ' h* rirj-o of variation i*- about _ 10 per 
Tint h r l^ 1 ‘e to bo prenter in exptnments 

■ 1 il t t P'1 1 ivitntcH laro l't.<au-e both pro- and re- 
1 !uri n 1 I'poric'Ui^ ire '.opinted from the test 
1 Ml rnunt t vnater intirvaK of time the former 

h T' thi .min pri-treitnicnt iienod, the latter b\ a 

) ' oi «f ..afe’t^ rc.saiiau ’o leoid po-sible persistence 
il 'r .ram ctfec. An oeen wider Tunpe than — li 
,1 r . nt o'l Mth a mean e iluc eloper to 1 0 miphl 
! 1, ' . , btmuid hi conJuctinp additional eicperi- 
r . 1 I .lb phi m Iphthalein doees hipher than the 
t i' 

nil ‘ I mi .n 1 iluc of potenet from e-cpenments 
1 'i uiddi var< tnp thiamine treatment As can be 
wen fnm thi i raph there i- howeetr, no coneincing 
ml con thit the ofTiKtieeness of phenolphthalein 
\ u)|.i ifi! antJi inerea'^ed be prolonged thiamine 

tmaiuicrt or be higher thiamine dosage To the con- 
tra if there e as ane “lenuigistic infiuenee in re- 
htioi to the thiamine dosage, il eeas rather in the 
raiPt in lilt "milltr do» 0 i tO to 100 mg kg dnile 
^r* ei n-'Uhnble greater thin a dosage of mainten- 
larv or of cemipUtc .-ubditution That these large 
til I failed to mere lie the olTectieeness of the laxa- 
tiee indiea cs in il'-clf that diet, food intake and state 
o'’ hi i!‘h Ilf the mimals eecrc of no great importance 
Aehu'h no more e-onvincing seaiergisttc effect of 
ti 1 iniini th^n in normal animals was seen in monkei'' 
uitl a ''atil di'-oasi (usualle tuberculosis), with lower 
.-11 HitiMte *0 thi liaaliec or ' ith decreasing bode 
,.h*' thiei possibli signs oi hvpothiaminosis For 


practical purposes the insignificance of the seuiergism 
attained in these thiamine experiments can best be 
emphasized b\ contrasting it wath the mcompnrabiv 
greater increase in effecliaeness, nameb bj 200 per 
cent which is readili obtained b^ replacing U S P 
phenolphthalein bi commercial — so called “vellow” — 
phenolphthalein 

Since in some of these experiments an\ indication 
of enhanced intestinal activiti was absent even after 
thiamine doses sevei-al hundred times higher than 
those in therapeutic use, their outcome is direct evi- 
dence that thiamine is useless as a laxative and has 
no place in the therapv of constipation “unless it is 
the direct result of a deficiencv” (8) 

SUhniARY 

Experiments in the rhesus monkey give no support 
to the assumption of a svnergistic influence of Vita- 
min B, upon laxative action Daih doses from 1 0 to 
too mg Kg thiamine hv drochloride, orallv adminis- 
tered over periods of 2 to IT davs, did not significantlv 
increase the effectiveness of a laxative (phenolphtha- 
lein) The average increase in effectiveness in 25 ex- 
periments vvais 18 per cent with a variation of rt 17 
per cent 
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Liver Function Tests m the Aged 

(The Scrum Gioleslcrol Partition, Bromsulphalein, Cephalm-Flocculation and Oral 
and Intravenous Htppunc Acid Tests)* 
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and 

BERNARD NE^^ MAN, B S , CH E 
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|S 1 1 1 -, MdUv irliiU we reported the fact that in 
I •'’udviiu tti tholi.ctr.rol pirtition in normal indi- 
vuli'ls iiin mvtv vcars of ape we lound that a mn- 
i riM of the cuojeots had a tot il cerum cholesterol 
tuuntritiun cxcecHling 200 mg per cent, with more 
*niti It i-iv j>i.i cent existing as the free sterol These 
funlirgs prompted us to make a studv of various liver 
fu" tier, test^ in 1 group of so-called normal mdi- 
vidiiib Mth.r thi« s-vrov age group To the best of 
■o !■- knci tfdvi no smh r.jxirt has as vet been 
inbh iud 

lAPLPlXlEXTAL STLB^ 

Tl. subjec's vhoern for this »tud\ comprised 
tv enu therx miles nnd twentv-stven females All 
urv ir-ibul terv were housed in the ‘Home division 
r ' 'b (" 'itution. ind were on the normal institutional 

tJ-' ’ 'Urmr I'u- I>t,TjuH,-n o J* 4 Vmt 


diet Thev did not present an> clinical evidence of 
disease including hvpertension, and were as norma! 
as anv group of similar age could be 

The tests selected for this investigation were 
Hanger's Cephalin-Cholesterol Flocculation Test (2), 
Rosenthal's Bromsulphnlein Test (3), the Serum 
Cholesterol Partition, and both the oral and intra- 
venous Hippurlc Acid Tests (4, 5) The Rose Bengal 
Test was not done because it was not feasible in these 
individuals The van den Bergh, the Icteric Index 
and the Galactose Tolerance Tests, were not done 
because none of the subjects showed evidence of 
jaundice 

The Cephahn-FIocculation Test was performed as 
follows The cephalin-cholesterol reagent was made 
up accoiding to Hanger’s original report (2), except 
that as was suggested bv Mateer (6), the cephalin 
was allowed to ripen for about six weeks to a browTi 
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coloi and shphth gummi consistency Venous blood 
was wnthdrawn and allowed to clot The seium was 
lemoved and centrifuged to free it of led cells In a 
centi ifuge tube w ere placed 0 2 cc of the sei um, 4 0 
cc of physiological saline solution, and 1 0 cc of 
the cephalin-cholesteiol reagent Aftei a tlioiough 
shaking, the mixtuie was plugged with cotton, and 
was kept undisturbed at loom temperatuie foi foitv- 
eight hours, at the end of which time the amount of 
flocculation oi piecipitation was noted With noimal 
seia, the cephalin-cholesteiol emulsion lemains as a 
stable honiogeneous suspension, but with seia from 
indn iduals showing ti diffuse hepatitis, the lipoid ma- 


teiial tends to come out of suspension, and collects at 
the bottom of the tube In sixteen, or thiitv-two per 
cent of the subjects studied, flocculation, oi evidence 
of disease of the livei paienchyma was piesent 
The cholesteiol paitition was determined accoiding 
to the method of Blooi and Knudson (7), as described 
b\ Todd and Sanfoid (8) The maximum noimal limit 
for total serum cholesteiol as given by seveial investi- 
gators (8, 9, 10, 11), has been stated to be 200 mgm 
pel cent, with a maximum fiee cholesteiol of foitj per 
cent Wo found thirtv-thiee, oi sixtj'-six pei cent of 
our subjects to show a total serum cholesterol con- 
centiation in excess of 200 mgm pei cent, while the 
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free cholesterol ivts more thin fortv per cent in 
t'lventv -two, or fort\-four per cent of the subjects 
Thirtv-two per cent showed an increase in both the 
total and the free cholesterol 

The bromsulphalein test was performed as follows 
A specimen of blood was withdrawn from the median 
basilic ^eln and permitted to clot. This served as 
the specimen for the other tests as well as a control 
Through the same needle an amount of bromsulph- 
nlein equivalent to 5 0 mgm per kilo of bodv weight 
was administered At the end of five minutes and 
at the end of thirtv minutes, specimens of blood were 
withdrawn from the opposite arm and allowed to clot. 
The serum was then drawn off from each specimen 
To the same volume of each was added a sufficient 
amount of fortv per cent sodium hvdrovide solution 


Table II 

Percentage abnormal for the lariam function tests 


! 

1 

Brom 

1 

Cholesterol 1 

Ripparic Ae»d 


Coph Hn 

•nlph 



Oral 1 ImraveTtcrti* 

» 

Floccalntionj 

alein 

Total 

Fr« 

1 

Per Cent j 
AfcTiormal j 

1 

32 

26 ■ 

1 «6 , 

<4 1 

\ 

6 21 
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to bring out the maximum color of the dve fif 
present) All were brought up to the same volume 
with phv Biological salt solution and comparisons were 
made with an alkaline standard solution of the dv e m 
a spectrophotometer With this test, the normal vari- 
ations are from twentj to fortj per cent with an 
average of thirtv-five per cent m the five minute speci- 
men, while the thirtv minute sample should show 
either nothing or a slight unreadable trace (12) As 
can be seen from the tables, thirteen, or twentv-six 
per cent of the subjects showed definite dje retention, 
since we regaided as abnormal, anything over five per 
cent in the thirtj minute sample 

The oral hippunc acid test was performed bv giving 
the fasting subject 6 0 gm of sodium benzoate U S P 
dissolved in an ounce of water and flavored with a 
drop of oil of peppermint No nausea was encountered 
when the oil of peppermint was used to disguise the 
taste. The urine was collected at hourlv intervals for 
a tot'll of four hours The specimens were concen- 
trated to half their volumes bj boiling, and were 
cooled to room tempemture The urine was then made 
stronglv acid to congo red bj means of a few cc of 
concentrated hvdrochlonc acid and placed in the re- 
frigeritor for about in hour The precipitated crjstals 
of hippunc acid were then filtered off air dried and 
weighed to the second decimal place A conection of 
0 55 gms was made for each 100 cc of urine ac- 
cording to the recent work of \\ eichselbaum ind Prob- 
stoin (13), and this wis added to the weight of 
hippunc icid Using this procedure, an excretion of 
less than 2 5 gm of hippunc acid in four hours is con- 
sidered evidence of liver disease Six of our subjects 
or twelve per cent excreted less thin this amount 
dunng the specified lime 

The intravenous hippunc acid test was performed 
bv administering, intravenouslv 10 cc of a twentv 
per cent solution of sodium benzoate It was found 
that when the injection was made exTremelv slovvlj 
taking ibout ten minutes no untoward effects were 
noted The urine w is collected at the end of one 


hour, and the amount of hippunc acid estimated as m 
the oral procedure After intravenous administration 
of 2 0 gm of sodium benzoate, more than 0 85 gm. 
should ajipear m the urine in one hour Twelve sub- 
jects, or tw entj -four per cent of the individuals under 
investigation excreted less than this amount in the 
specified time 

COMMENT 

A total of 260 liver function tests were performed 
in a group of fiftv normal individuals over sixtv jears 
of age In fortj -three, or eightv -six per cent of these 
subjects, at least one of the tests showed evidence of 
liver dvsfunction, according to the usuillv accepted 
standards Thirteen subjects, or twentv -six pei cent, 
showed hepatic impairment in two of the tests One 
subject, or two per cent, showed poor liver function in 
three of the tests used, while in thirteen, or twentv - 
SIX per cent four or more of the tests were abnormal 
In this connection, it might be stated that according 
to Mateer (14) the ripening process emplored, in the 
cholesterol-cephalin flocculation tests increases the 
sensitivitv of the cephalin This max possiblv account 
for tlie high percentage of abnormalities obtained, 
since Pohle and Stewart (15) performed flocculation 
reactions on 284 normal vounger individuals, and m 
no instance did significant flocculation occur Thev 
did this without prehminirv ripening of the cephalin 

The results observed in this studv bring up the 
question as to the significance of the comparativelr 
large percentage of abnormal results in these ap- 
parentlv normal aged individuals VanouS liver 
function studies have been made bv different observers 
(14 16, 17) using comparativelj voung healthj indi- 
viduals as controls In only one report thus far 
published, that of Piulson and Wvler (18), were 
hospitalized patients above the age of sixtj used as 
controls These observers studied eleven patients 
above this age eight with suspected liver metastasis, 
and three in whom no liver disease was suspected One 
of the latter patients had auricular fibrillation with 
multiple emboli and the othei two had pneumonia 
But no studv reported thus far, as was stated in the 
beginning of this paper was made of the various liver 
function tests in normal subjects past sixtv jears of 
age It IS conceded that w ith adv ancing v ears, certain 
changes take place within the svstem But it is also 
true that these changes mav be perfectlj compatible 
with normalcy for this age distribution Our subjects 
were as normal as anv individual in this age group 
could be insofar as activitj health habits and dailj 
routine were concerned Some were emploj ed about 
the institution as messengers, gatemen and book- 
binders others again were active as supervisors, 
carpenters tailors librarians etc but all were up 
and about It therefore seems to follow that abnormal 
results of liver function tests mav be encountered in 
apparentlj healthv subjecLs above six'tv jears of age 

SUMMARA 

1 tarious liver function tests were performed on 
normal individual past sixtv vears of age 

2 In eightv -SIX per cent of these subjects, at least 
one of the tests showed evidence of Iiv'ei dvsfunction 

5 Abnormal results of liver function tests maj be 
encountered in apparentlj healthj subjects above sixtJ 
vears of age 

The authors express their appreciation to Dr Samuel 
Seidenbcrg for his cooperation in this studj 
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Duodenal Tube Biliary Tract Drainage 

A 25 year “follow-up” report on Anna Ingber Penn, the hrst person 
to undergo treatment by this method 


By 

B B VINCENT LYON, M D , Sc D 
PHH-ADErPHIA PENNSYLVANIA 


T his is a 25 yeai ‘follow-up’ leport upon Anna 
Ingber She first came under my observatron in 
the spring of 1917 

I am aware of the temerity of attempting to make 
such a report when I recall the admonition of my re- 
vered teacher at Johns Hopkins, Sir William Osier 
“May God protect us,” sard Osier, "from the doctor 
who reports ]ust one case”' 

1 should explain, therefore, that Anna Ingher was 
the first person to become a human ‘guinea pig' in 
order to test out a new method, which, to some extent, 
has seiwed to influence the diagnosis and therapy of 
biliary tract diseases This method was also to test 
out the validity of an observation, concealed in a foot- 
note, of the late Samuel J Meltzer (1) 

Dr Meltzer, then of the Rockefeller Institute, in his 
experiments on dogs, had observed that if bile was not 
flowing into the exposed duodenum he could readily 
make it do so by douching the mucosa with a solution 
of magnesium sulfate* He attributed this to the re- 
laxing effect that the magnesium ion exerted upon 
unstiiped muscle 

In this footnote he also stated that he believed that 
the duodenal tubef might become a useful instrument 
wuth which to recover human bile Up to 1917, bile 
from the hvei, the hepatic ducts, and fiom the gall 
bladder had larely been lecoveied for study, and nevei 
for treatment, except by the abdominal surgeon, or at 
autopsy by the pathologist 

Although Meltzer did not specifically mention it, his 
footnote suggested to me that, if a proper duodenal 
tube technique for recovering bile could be perfected, 
this method might give us an oppoitunity to study the 
respective biles and thereby might possess diagnostic 
value in livei and gall bladder diseases Further, I 
felt that it might also have therapeutic value in diain- 
ing, externally, pathologic bile from the sick human 


♦Consult 2nil footnote in Itefcrence 1 
tCiscoTcred and developed independently by Drs Mnx 
Maurice Gross both ot New Yorb in IBOO 1010 


Einbom and 


being But it lequiied nearly 10 jeais to prove this 
to the satisfaction of oui profession 

It is possible that the reason Meltzer, in his article, 
did not more fullj develop the potential diagnostic and 
therapeutic implications was because his main thesis 
was an attempt to further bulwaik his Law of Con- 
traiy Innervation, as it applied to the bihaiy system 
He believed that as the sphinctei of Oddi relaxed the 
gall bladder should contract, and vice versa 

I have always consideied myself fortunate that I 
had, foi seven yeais,* ‘leadied’ myself in duodenal 
intubation, and doubly so, because, shortly after read- 
ing Di Meltzei’s footnote, I found a suitable 8 ub 3 ect 
in Jeffeison Hospital upon w'hom I might experiment 
This patient w^as Anna Ingber, then not quite seven- 
teen, an Austiian born Jewess, who 4 years later 
became the wufe of Frank Penn, a window cleaner, 
and subsequently bore him six children, by five 
pregnancies, withm a space of 12 years 

Anna was not what might be called an ‘easy’ case 
upon whom to try a new therapeutic experiment But 
I Avas rathei glad of it I felt that if I could get that 
child well, and, under the circumstances keep her well, 
this new method might become a useful agency for 
many persons ill with biliaiy tract and other associ- 
ated diseases 

In 1917 Anna was indeed very sick in the women’s 
suigical waid She had an obstructive form of jaun- 
dice, despite the fact that she had already undergone 
four operations on her biliary tract within less than 
3 years In addition she had had six other admissions 
to the medical and surgical service of Jefferson Hospi- 
tal, altogether totalling 237 days To this must be 
added 123 dajs spent in the Methodist Hospital of 
Philadelphia, where she underwent, for the first time, 
duodenal tube biliaiy drainage, or a total of 360 
hospital days 


♦The author catablished the first atomach clinic in Philadelphia at 
^n 1012 "°" »«ond one at Jefferson Hospital 
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It was fortunate for Anna that the experiment 
■vrorked The surgeons. Professor John H Gibbon and 
his Associate Professor Duncan Despard, of .Tefferson 
Jledical Collegre, had found each succeeding operation 
techn^calI^ more difficult because of progressi' e ad- 
hesions which ob'^cured the usual surgical landmarks 
The chronolog\ of the aforesaid 12 admissions, with 
the diagnoses made b\ the aarious services, beb\een 

1912 and 1917, is summarized as follows * 

1 Patient (C 1848) admitted to Jefferson Hospital, 
semce of Dr John H Gibbon on October 5, 1912 
Discharged on October 11, 1912, avath a diagnosis of 
emp%ema of the gall bladder Cholec^ stostomj 

Chief Complaint Abdominal pain, in upper right 
quadrant 

Familv Hmtvi-y Father and mother, li\nng and 
well 3 sisters luing and well 1 sistei has pulmonari 
tuberculosis No histon of heart, kidnei or malignant 
disease No historv of jaundice in familj 

Prciwtm Hmtoru Measles and helminthiasis 
Patient states that as a child in Austria she used to 
pass white, round worms, G to 12 inches long “Some 
would crawl out of mv mouth” She used to take 
‘krout for them During this time she had frequent 
abdominal cramps At 10 years of age she began to 
ha\e attacks of upper right quadrant pain penodicalh 
Present Illness At 12 rears, pain became seiere, 
constant radiating aiound right costal margin to 
back Three dars before admission she had chills, 
sweats \omiting mild jaundice, and was slighth de- 
lirious 

Physical Examination Recti rigid right plus 
Bulging mass in right mid-claMcular line midwaa 
between right costal margin and umbilicus 

Opemf ton Dr Despard Cho^ec^ stostomj Much 
pus and thick mucus aspirated from markedlj dis- 
tended gall bladder Pure culture of B p\oc\aneus 
Recoverv uneaentful Highest temperature was 103 on 
admission reached noianal on 17 p o dav Patient 
discharged, cured on26po das Diagnosis Empsema 
of gall bladder 

2. Patient (C 3291) admitted to senace of Dr 
Fielding Lewis on Jan G, 1913 Discharged Jan 11, 

1913 Tonsillectomy, adenectom\ 

I Patient (D 6351) admitted to surgical semce 
of Dr Gibbon on Ma^ 13 1914 Discharged on June 
8 1914 See piecious admission for past historv 
Present Illness Since first admission patient has 
had recuirences of upper right quadrant pain and 
jaundice Daa before admission had Molent, colickc 
pain, chills and fe\ei jiersistent \omiting Jaundice 
Alass size of lemon in U R Q tender 

Operation Dr Despard Cholecj stectomj choledo- 
chostom^ Stones found in markedh distended gall 
Madder and in common duct were remo\ed Free flow 
of pus from common duct Culture again grew out B 
pjocianeus The choledochostomi tube was dislodged 
a week latei and sc\eral stones fell out Patient was 
discharged with sjnus still draining 

4 Patient (E 500) admitted to surgical service on 
June 23, 1914 Discharged on Julv 1C 1914 

Present Illness Since last admission patient has 
had recurrence of URQ pain nausea and vomiting 
Occasional chill fever and jaundice 

♦TW» In thr «irljr end cxTH*rimenUJ of bllUry ounrery 

rtniW not bf med^ "O ecruretrljr end fully X rey xnjichlrr»> 
mcthMA Her* rrod^r HUUry dnilnecr end chnlecyiUjcrephr hoi 
not di corrmL JJret functhiTi hod not yrt drt'vk prd 

OIlnliTil dlettnwl' llmlinl 


Operation Dr Despard Surgical closure of per- 
sistently draining sinus Patient discharged on Julv 
16 1914 

5 Patient (E 6395) admitted to surgical service 
on April 16, 1915 She states that during the past 
veal she has had recurrences of pain, nausea, vomit- 
ing, chilliness and mild jaundice Also, weakness in 
lumbar region Pain continues, at times, dav and 
night Patient appears ven nerv'ous bordering on 
hvsteria Superficial and deep tenderness over scar 
Leucoevte count, 16,000 on 4-17, 17,800 on 4-20-15 

Surgical service considered it unwise to re-operate 
at this time Patient was discharged on April 22, 1915 
Diagnosis Cholangitis and hjsteria 

6 Patient (E 7308) readmitted to surgical service 
of Dr Gibbon on Maj 30, 1916 She states that after 
her last discharge, there was prompt recurrence of 
svmptoms described on previous admission, but with 
increased jaundice Leucocjte count on admission was 
28 000, rising to 31,000 on the following daj 

Opcivtion Dr Despard, after aspiration of 
brownish sero-purulent fluid from the common duct 
removed several stones A second cholecj stostorav was 
done, after partial release of extensive adhesions 
Patient was discharged on Julj 10, 1916 

This operation, too, failed in jielding permanent 
relief 

7 Patient (F 1454) admitted to the medical 
service of Prof Thomas McCrae, on August 12, 1915 
for observation On this admission a culture of bile, 
recovered from the duodenum, again grew out _B 
pyoevaneus Patient was discharged on August 26 
with a diagnosis of peri-gastnc adhesions 

8 Patient (F 3208) again admitted for obser- 
vation on the service of Dr McCrae on October 27 
1916 Her svmptoms had continued much as before 
Discharged on November 18 1915, with a diagnosis 
of abdominal adhesions 

9 Patient (F 6778), still complaining of epigastric 
and right hjTiochondnac pain nausea and vomiting 
was readmitted to the surgical service of Prof Gibbon 
on April 15, 1916, and discharged on April 22 with a 
diagnosis of abdominal adhesions 

10 Patient (G 707) continued to suffer further 
attacks of pain and w is once more leadmitted to the 
medical servace of Prof McCrae on Julv 3, 1916, and 
was discharged on Julv 16 vvath a diagnosis of surgi- 
cal neurasthenia * 

11 Patient (G 4879) was admitted for the eleventh 
time to Jefferson Hospital, this time to the surgical 
seivace of Dr Gibbon, on Januarv 9, 1917 This time 
she was verv sick. She had severe paroxjsmal pain 
in the right upper abdomen, ladiating around the 
costal margin to the back, nausea, chills and fever 
Her jaundice had deepened and was accompanied bv 
intense pruritus Her stools were light vellow to dav 
color Her urine a dark brown and stained the toilet 
bowl 

At this time the vva-iter was invited to see Anna in 
consultation with the surgical divasion Bj duodena! 
tube culture of her bile I again recovered B pv- 
oejaneuB, this time with B coli Vaccination with 
these bacteria was begun She was not discharged 
until March 5, 1917, with a diagnosis of hepatocholan- 
gitis obstructive. 

dlKcnoHi were rcrUInlr onir pnrtlolly corrort fur the pnlleni 
fMt before of these lerrrml re*idmU»lons ithe had reentrent 
inin ■nd was mFldly but definitely jaundiced 
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The patient ‘icon i elapsed, but lefused to i center 
leffeison Hospital, wheie she Mas consideied to have 
'hospvtahtis ’ With the appioval of Dis Gibbon, Des- 
pard and McCiae, Anna ivas admitted on April 9, 1917, 
to the Methodist Hospital, uiiriei nij seivice 

I had just read Di Mcltzei’s uiticle and was im- 
piessed bi the potentialities sufrtrested in his second 
footnote So, foi the first time in medical hiBtor\, 
Anna undeiwent duodenal tube tieatment foi a biliaij 
tiact obsti iictioii And with piatifMiip results 

As soon as I had succeeded in unblocking hei ob- 
'iti acted common duct she inimediatelv felt bettci 
Hei fe\er lessened, hei leucocvtosis diminished, hei 
3 aundice and itching graduallj subsided CuUuies 
once moie giew out B piocianeus, and a fiesb 
vaccine was used 

She was discharged on Juh 31, 1917, with the 
following diagnosis Relapsing hepato-cholangitis, in- 
fecting agents, B pvoc 3 aneus, B coli, and Staph 
auieus, upper light quadrant adhesions, common duct 
sand piobablc ciiihotic changes in Iner 

She was told to repoit to mv out-patient stomach 
tlniic at Jefferson Hospital for follow-up care I sailed 
foi France in September, with Navy Base Hospital 6, 
and the largei numbei of her follow-up drainages 
A\eio given her bi Di Henrj T Baitle On mj leturn 
Anna was well on the waj to bettei health 

The technique of dejaundicing Anna and hei total 
medical care at the Methodist Hospital has been fullv 
leported elsewheie and need not be lepeated heie 
(2, 3) 

When I last re\iewed this case (4), I stated that, in 
addition to hei foui operations, Anna had lequired 
foui months treatment in the Methodist Hospital, and 
two Aeais of follow-up caie This bi ought her up to 
1920 She then lemained lemaikabh w'cll foi a 
number of years, save foi a few mmoi i elapses that 
taught us mam things 

Up to and including 1924, Anna had leceivcd fie- 
quent biliaij drainages being asked to repoit to the 
Clinic foi this purpose at intenals not to exceed thiee 
weeks At firat her cooperation was not too good She 
hated to come so often, but she soon leained the hard 
wa% Bj the end of 1924 she hei self ivas able to detect 
the onset of the piodromal symiitoms that usheied in 
a recuirent hepatocholangitis, symptoms which she 
had found were best lelieved by biliaiv drainage She 
became a good subject foi teaching medical students 
duodenal tube technique, and biliaij drainage theiapi 
She was shown annuallj in the Ampin theatie befoie 
the Junior and Senioi classes for a number of yeais, 
later on biannually Also, between 1930 and 1940, 
!Miss B G Gledhill, R N used Anna foi a similar 
puipose in teaching student nurses Anna was always 
willing to cooperate and to give fieely of hei time 

Duiing these yeais, we too were leaining, by micio- 
SLopic and bacteriological studies of her livei and duct 
biles, that her iclaptcs were definitely related to too 
lony diainagc intovals Because of this the cataiih, 
the infiammation, the residual infection resident in 
her liver and ducts, <iIone or conjointly, solved to 
thiow crj stale out of solution and pile them up to 
form minute gall stone sand and eventually larger 
calculi Unless we couid keep the fiequency of 
diainages piopeih spaced to pi event such ciystalline 
accumulation, we leained that Anna would i elapse 
in^o jaundice, w'lth pain, chills, sweats and leucocv- 
tosis The 1 elapse w'ould peisist until we had regained 


contiol of the situation by eneigetic diainage This, 
we found, would graduallj lemove much ciystalline 
mateiial, inflammatoiy debris, mucus and bacteria 
Eailv in 1926 Anna asked that she be allowed to le- 
poit at the Clinic only xvhen she felt in need of tieat- 
ment As a lesult, a ieview> of the lecoids shows that 
between 1925 and 1932, inclusive, she reported only 13 
times foi prophylactic diainage* So on the whole, it 
might be faiily stated that, ovei a period of 12 yeais 
(1920-1932), Anna had, undei the ciicumstances, en- 
jo\ed pretty good health She had been able to beai, 
rear, and take caie of hei childien, to cari'y on her 
domestic duties, and all of this undei extiemelv poor 
economic and hygienic conditions 
On August 29, 1932, Anna passed, with fiving colois, 
a gioup of livei function tests t This, again indicates 
the gieat maigin of resene that a sick livei possesses, 
its lemaikable capacitj to lecovei, if given a piopei 
chance 

Such joint good fortune, howevei, had lulled us to 
sleep We were not sufficiently watchful of important 
details, especially checking, periodically, the micto- 
scopy of Anna’s bile As a lesult, a lelapse occuiied 
in June, 1933, and a second one in Januaiy, 1936 Both 
of these, I now believe, might have been pi evented if 
we had been moie alert to lecognize the danger signal 
in an adveise microscopj 

So, ^nna voluntaiily came to the Clinic in 1933, 
complaining of upper light quadiant pain and dis- 
comfort This inci eased to paroxysmal pain, nausea, 
vomiting, fe\er and the onset of jaundice Aftei so 
manj yeai s maintenance of Anna’s good health, it was 
something of a shock to realize that oui somnolence 
had made us forget to piactice w'hat we had been 
preaching so vigoioush namelj the impoitance of 
frequent micioscopic and bacteriological lechecks of a 
patient’s bile in oidei to safe-gusid him against pie- 
01 post-opeintive i elapse In the lattei case, to guaid 
against the leformation of extra-hepatic duct stones 
Jlerch lemoving a gall bladdei containing a stone 
01 stones, and then disiegniding all else, by no means 
implies that the patient’s disease or its cause has been 
lemoved That was a suigical fallacy that too long 
misled us Whatcvei foimed the fiist stone, if allowed 
to exist will almost inevitably cause additional stones 
to leform 

One method of appioaching the prevention of ad- 
\anced gall stone disease has been biiefly suggested in 
this nuthoi’s Atlas on Biliaiv Drainage Micioscopj i 
On micioscopic examination of a patient’s bile, if 
one finds gieat, oi incieasing numbeis of crystals of 
calcium, of cholesteiin, of pigment, and especialh a 
combination of cholesterin and calcium bilirubinate 
crjstals, this finding becomes pathognomonic of 
foimed 01 forming gall stones If one waits foi such 
stones 01 gall sand to become demonstiable to X-iay, 
it IS usuallj too late for successful non-suigical treat- 
ment 

I once heard a good fiiend of mine, a distinguished 
suigeon, i-elate, with admiiable surgical lestiaint, 

*Six of thcHc were Riven between AuRuat 81 nnd October 2C 1926 
None in 102G One in 1027 on Februnrj 14th Three in 1928 nil in 
October None In 1^29 1030 or 1931 Three tn 1932 on May Mnl 
September 12th and October 17th 

tTho direct and indirect van den Bcrtth responBc wa» netrativo The 
icterus Index rcfdstcrod 3 8 units Quantitative scrum bilirubin %NnK 
0^8 mr The bromaulphthalcln dye test showed excellent liNcr clearance 
169© boinir retninotl at 6 minutca 6% at 30 minutes nnd none at 60 
minutes. 

tin 1036 one hundred copies of this mlcro-photORraphlc Atlas were 
privately assembled All have been sold or cKcn to \arIou5 libraries 
No additional copiott \slll be made. 
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from the platform of an important medical meeting, 
how he had removed a stone-containing gall bladder 
from a certain ladv, and hoi\ the ladj had returned 
annualh to his clinic for removal of a common duct 
stone It IS a pita that the ladj, or the suigeon, oi his 
clinic had neglected to make use of duodenal tube 
biliara drainage at an earlier stage when it could 
effectivelj function, that is befoic the gall sand had 
groim to a calculus requiring surgerv 

Such stones do not groi\ overnight Thej are gradu- 
alh foimed be the accretion of crcstals thrown out of 
solution in the bile, steadilj or in showers The\ pack 
togethei and are deposited in the numerous crexices 
in the rugae of the gall bladder, or in the minute 
canaliculi or pockets lining the mucosa of the intra- 
and extra-hepatic ducts In the presence of bilian 
stasis, or poor biliari drainage, these ciystals grow 
into gall sand or larger gall stone, and more rapidh 
wnll do so in the presence of infection oi catarrh. If 
thei are recognized in the groivth stage of minute 
calculi or gall sand, occasionally even larger size 
atones, many such a patient can be relieved of these 
unwelcome accretions bv duodenal tube biliarv drain- 
age, and can thus escape the pain and trauma of 
undeigoing operation This and other things we have 
learned from the case history vve are describing, and 
manj other similai ones 

Returning, now, to the chronicle of Anna a true 
record of her case will show now her life was 
punctuated bj a senes of relapses w ith jaundice Some 
were due to lecurnng duct sand and small calculi, 
some due to varving degrees of hepatocholangitis, 
some due to combinations of both agencies The 
clinical picture often resembled Charcot’s fever 

In the opinion of Drs Gibbon, Despard, and others, 
further surgerv was inadvisable Her treatment 
therefoie, during these relapses, consisted of biharv 
drainage, attempts at disinfection of her biliarv 
svstem the use of vaccines, saline and glucose bv 
vein and bowel, a high COH, low fat diet, general 
medical care , the use of decholin, decholin-sodium and 
in 1936 a blood tiansfusion In the opinion of those 
doctors who took part in or who watched Anna’s 
treatment her recoveries wathout recourse to further 
surgerv were attributed chieflj to biliarv drainage bv 
duodenal tube If persisted in, this opened her clogged 
up intra and extrahepatic ducts and gradually drained 
them of inflammatory debris and crjstalline deposits, 
and thus permitted her liver cells to function under a 
lesser load 

The chronology of these relapses, their relative se- 
veritv, the intervening periods and duration of good 
health, the prophylactic drainages, our error in allow- 
ing too long intervals between drainages, thus en- 
couraging relapse because of gall sand or small stones, 
vvill be indicated bj the following review 

MTiereas Anna had had onlv 13 prophylactic drain- 
ages between 1926 and 1932 and had remained re- 
markablv well, a moderately severe relapse occurred 
in June, 1933 which required 29 drainages between 
June 14 and August 30, before she was again clinicallv 
well This was followed bv 14 prophj lactic treatments 
ending Januarv 22 1934 

Anna then entered her 6th and last pregnanev in 
Februarv, 1934 This was more than her damaged 
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\ner could "mthGtand, and she suffeied a more se\ere 
relapse, with jaundice It was not clear from a group 
of hver tests how this might best be classified * 

No further gall tract surgerj could be contemplated 
A therapeutic abortion was declined Therefore, an 
elective Caesanan section plus a atenlization tech- 
nique, was decided upon m consultation with Prof P 
Brooke Bland This was scheduled for some time in 
September At this time I hoped to get a look at 
Anna's livei 

Meanwhile she was again brought safelv through 
this relapse by biliarv drainage, allowang her to go to 
term She was given 53 drainages between Februarv 
6 and August 27 Bv this time she had weathered the 
toxemia of pregnancj despite her damaged liver On 
September 11 all brom die was removed at 30 
minutes, a five minute e.\traction was not made. The 
van den Bergh vielded a shghtlv positive indirect re- 
action Quanhtative serum bilirubin was 0 35 mg Her 
bile microscopj was again normal 

Anna was delivered of a health} babv girl bv Ca- 
esarian section on September 27, 1934 A Bland 
sterilization technique was completed bv implanting 
and burjing the Fallopian tubes into the bod} of the 
uterus t 

At my lequest, the incision was enlarged upwards 
so that I might view the livei Omental pyloroduo- 
dcnal and intestinal adhesions were so dense that no 
portion of the liver could be seen Even the superior 
surface was covered by a coating like the icing on a 
cake No biopsv could be made without danger to the 
patient All of the operating staff agreed that it was 
fortunate for Anna that bilian drainage, vua the duo- 
denal tube, had thus far successful!} kept her from 
furthei biharv tract surgery 

After getting over this relapse so happil} we lapsed 
again into error in not promptl} recalling Anna to the 
out patient Clinic Anna’s excuse was that she felt 
well, and was too bus} nursing and caring for her new 
infant Our recoids show that only two drainages 
were given her between August 27, 1934, and Januarv 
5, 1936 These were on June 12 and October 4 1935 
On the latter date, her liver and duct bile was turbid 
and microscopicaUv was loaded with the tell-tale 
cholestenn and calcium bilirubinate cnstals 

MTiichever Staff doctor was responsible for not im- 
medintelv oixiering Anna back to a frequent drainage 
schedule is not now of great importance The im- 
portant point to remember, however, is that if such 
action had been taken she might not have suffered her 
last and most severe relapse in Januarv, 1936 In all 
probabilitv this could have been prevented The ac- 
cumulating gall sand and minute calculi could have 
been dixiined out before the clinical picture of ob- 
structive jaundice had appeared 

So, Anna again voluntarilv presented herself on 
Januarv 16 1936 She was m U R Q pain and mildlv 
jaundiced Her liver bile was pathological, a dark 
greenish vellow turbid, too thick, of a greas} con- 

•On Febmary 2C 1034 Uie van den Kenrh na^e tt direct blpbaalo 
reaction Indirect, pia» one Icterm index 8 unit*. Quantitative 
scrum bilirubin 0 'T mjr UroblUnoccn 1 160 But- of bronfl- ore 

was retained at 5 minutes 27*^r at 80 minutes 2S‘>' at 60 minutes. 
The sediraenution rate wna 88J» On May 11 when 4 months pvecn^t 
her inundlce had deepened her urine wn* deep reddish amber The 
Tim dco Borirh te^t jdelded a plus 4 direet indirect plus 4 
the Icterus Index rwtstcred onl> 12,1 units fiuantltatlve serum bilirubin 
WSJ 1-5 me and orobiOnocen was pcaltl\'e In a dnotlon of 1*820 
tFamfly on relief htisland on W PjV, 
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sistenc\, and of diminished quantih ^ l\Iicioscopicallv, 
cijEtils of calcium bilii ubinate weie found in abund- 
ance, occasional cholesteiin and pigment ci5'stnls, 
some pus cells, bacteiia both fieelv distributed and 
colonired, iiici eased mucus a modeiate mciease in 
bile stained OAal oi cuboidal duodenal cells, and shoit 
and medium tall columnai cells fioni the e\tiahepatic 
ducts 

During the next tlnee weeks Anna was given 8 
di ainages m the Clinic But it soon became evident 
that this 1 elapse lequfied hospital care Anna, again 
lefused to return to the Jeffcison Hospitd waids In 
mi opinion this vas entiielj because of painful lecol- 
lections of having spent so many months theie m hei 
louth M\ fiiend colleague, and foimei pupil, Dr 
Haiij A Eockus, now Piofessor of Gastio-Enteiologj' 
in the Graduate School of the Unneisity of Penns\l- 
\ania, came to mi rescue Anna iiais admitted to his 
sen ice on Febiuaii 10, 1936 

At Di Bockus’ lequest she earned the folloinng 
letter fiom me to Di Parks, of his Interne Staff 
“This mil intioduce Mis Anna Ingbei Penn mth 
iihose case Di Bockus is familial He has suggested 
that I make an outline legaiding hei treatment and 
laboiatoii studies 

Immediate Ticatmait 

1 A daily, or eveiv second daj, biliaiy diainage m 
the attempt to giadualli leraove from the intia- and 
extra-hepatic ducts accumulations of gall sand, chiefli 
calcium bilii ubinate, associated with catarih and low 
grade inflammation, and possible infection Hei gall 
bladder has been lemo^ed Theiefoie, lessened 
amounts of magnesium sulfate mil be requiied Hot 
noimal salt solution uill be better 

2 Intiavenous glucose, 20 giams daily foi a few' 
da\s 

3 Cleansing enema, followed b\ pioctocB’sis of 
glucose and soda bicarbonate 

4 Some foim of mild alkaline theiapv 

5 Decholin tablets, one tid p c and decholin- 
sodium, 10 cc of a 20^0 solution b> vein, eveiy thud 
01 fourth da\, if patient is not too jaundiced 

6 High caibohA'diate, relatively low fat diet 

7 Heat to livei legion, eithei by hot moist abdomi- 
nal compresses, oi bv electric pad, but not by both 

Laboiatoii) Studies 

Routine blood counts, and blood chemistij, uiinaly- 
ses, stool studies, liver function tests, loutine micio- 
scopv and cultuies of bile 

Thanking i ou foi helping us out at this immediate 
time w'lth the management of this patient, I am, veiy 
tiulv yours B B V L” 

I am ^ely grateful to Di Bockus for taking ovei 
supeiwision at this paiticulai time Duiing mv visits 
to Anna it The Giaduate Hospital, and now' seven 
\eai3 latei, as I piepaie this lepoit, it was a joj to 
see the good team w’oik on the pait of Di Bockus 
and his w'ell tiained staff It indicates w'hat medical 
diainage can accomplish when carried out by experts 
That the readei may see an example of a piopeily 
trained gastio- intestinal department, functioning 
smoothly in a fiist class hospital, I am setting dow'n 

*Ovcr a throe hour drtilnncc period In normal subject* ne have 
usualb re^\crod nn avemee of 200 ce of li\er bile (Sec pace 76) 
In sick subjects ^vhen the liver Is snbfunctlonlnK the amount of liver 
bile will often drop below lOO ec to even 80 cc This In non-jnunciiced 
patlcnlB 


heie an abstiact ol peitinent poidions of Anna’s 
liistoii, hei physical examination, hei tieatment, and 
particularly the laboiatoij and technical reports 

THE GRADUATE HOSPITAL OF PHILADELPHIA 

Anna Ingbei Penn (Mis ) Age 36 Boin m Austiia 
Case 121821 Admitted Febiuaiy 10, 1936 — Dis- 
charged Match 26, 1936 

Seivice of Di Ham' A Bockus 

Ref ei led bj Di B B Vincent Lyon 

Diagnosis Obstiuctixe Biliaiy Ciiihosis, W'lth 
complication of common duct stone 

Siimmaiy of Ticoivicnt Biliary Drainages, high 
COH diet, glucose with insulin, intiavenous dech- 
ohn-sodium 

Chief Comjilawt Jaundice and piuiitis 

Picseiit Illness Since hei last pregnancy in 1934, 
patient has done w'ell until five weeks ago She then 
developed sudden pain in the URQ, lefened to the 
back Nausa, but no vomiting After more seveie 
pain, lasting 24 hours, she became jaundiced She le- 
poited back to Di Lyon’s clinic on January 16 She 
w'as given biliary diainages and glucose injections 2 

01 3 times a w’eek, until she w'as tiansteiied here on 
Febiuaiv 10 She still has pain of a dull character in 
the URQ Jaundice of a mild degree has peisisted 
At onset of attack she had chills and fevei 20 lbs 
weight loss in 2 months 

Physical Examination Essentially negative, except 
as follows 

1 Model ately jaundiced skin and scleiae Skin 
sciatdied because of piuiitis 

2 Pool oral higiene Several devitalized teeth 

3 Abdomen Thick panmculus Liver enlarged to 

2 fb below' costal margin, hard, uniform consistency 
Edge veiy tendei Spleen is palpable to 1 inch below 
costal margin, in anleiioi axillarj' line, hard and firm 
Upper light rectus 6 inch scar, lower midline 4 inch 
seal Tenderness o\ei URQ 

4 Fingei nails aie scaiied and buttle 

SUMMARY OF HISTORY AND CLINICAL 
FINDINGS 

1 Worms — long, round, white — as a child Vomited 
them 

2 Erapvema of gall bladder at age 12 Fever, 
chills, seveie pain, jaundice, no nausea or vomiting 
Cholecystostomy 

3 Over next 4 rears had a cholecystectomy and 
docliostoray, w'lth removal of stones, followed by a 
biliaij fistulectomj , followed by a second choledochos- 
tomy and removal of common duct stones Each time 
patient had obstructive jaundice 

4 Age 17 to 20 Frequent biliary drainages Rela- 
tively symptom free 

6 Age 20 to 30 Four pregnancies, all precipitate 
deliveries Over this period w'as symptom free with 
only occasional B D 

6 After 6th pregnancy, two years ago, she had 
recurrence of U R Q pain w'lth jaundice, nausea and 
vomiting 8 months Caesarian section and sterili- 
zation 

7 Five weeks ago had seveie URQ pain Jaun- 
dice developed after 24 houis Nausea, vomiting Clay 
stools, dark urine, pruntis 

8 Admitted here on 2-10-36 Anemic Given in- 
fusions of saline and glucose frequently On 2-16 
temperature rose to 102 Blood transfusion (360 cc ) 
W'as given on 2-19 Biliaii drainage tw'ice weekly,. 
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Intravenous decholin-sodium, after dejaundicinp 
High COH diet 

^ Discharged on March 25, 1936 Improved Liver 
damaged 


Laboratory Obscriatto)i<t 


Date 

1 Total 1 

t Liver 1 

and Duct 1 
fii/e 1 

biliar\ 

No, of 
^tim 

DRAINAGES 

iI/cro*ropy' 

2 n Sf 

i 

50 cc 

1 

•» 

1 

jVioc plus 2 BrieV Grt^nbtb 

relJow and orance calcium buirobln 
plus 4 

2 j > , 

1 

so cc 1 

' ^ 1 
I ' 

Mdcus plu/rs. BUe atained ptM and 
biliarr tract cellf G \ calctam 
bilirubin crystals 

2 22 j 


' ® 1 

Mucus plujrs Granular debtiit, Klo< 
plus 2 Calcium bilirubin cryst Is, 

225 J 

63 ce 

1 

J 1 

B.5 columnar and pu* cell Bact. 
plus 2 T>*Ttwln cholesterol, calc 
bfiirubm crrstals. 

3 T 

75 <tc 

- 

Mucus bart- wbc bile salts floe 
plus 1 occasional cholesterol crystal 

3 10 

105 cc 

3 

ilucus hact veiK* columnar cells 
jbj floe, plus 1 ca/c bilirubinate 

3 14 

7r cc 1 

o 

|No microscopy 

3-17 

100 cc. j 

3 

(Mucus bad- wbc epith celK bj 
occas. floe occas rale bIHrubfn Ttd 


LIVER FUNCTION 


2 U 

Quantitative 

Scrum 

Bnirubln 

6 0 mjr 

Drom dro 


Urobilin 1 to 10 

2 22 


2.1 




2 23 


iS 

Drom dje 

45^ 

Urobilm 1 to 20 

3-7 


40 



Urobilin I (o 10 

3 10 


2.0 



Urobilin J to 80 

3 U 


1 b 

1 

. 

3 17 


1 4 



V24 ' 

0 b 


troblUn 1 lo 10 


SERUM PROTErs 

I *> I 


Total 

2 U 

[ 2 17 1 

3 24 

1 2 11 

Protein 1 

6 1 


S.B'i4‘T j 


Albumin 

8 62S ' 

j 3.534 

4 1 

Fibrtnocen 

1 438^ 

Globulin 1 

3494 

, SJV" i 

3 -13 


Ratio ' 

1 1 oil 

' 1 OS ^ 

10 11 1 



GALACTOSE TOLERALCE GLUCOSE TOLERANCE 


Date 1 




Date 

2 12 No. 1 

2 

40 rc unne 

0 800 jrm 

0 

1 12 cc 

2 IS 

0 096 trm 

No 2 

51 rc urine 

0 8or ( j 

‘ 1 

1 8 cc. 

0 X28 cm 

No 3 

0 4‘'r 

148 cc- unne ' 

0 702 ' 

0 25‘^t 

1 7 cc 

0 l-p cm 

No. 4 1 

OJ'"., ' 

12n cc- urine 

0 6BI 

0 12'7- 
2“ cc 

0 0524 (rtn 

Nou 5 j 

0 2^ 

272 cc urine 

^ 0 514 

0 04<7 , 

07 cc 

0 03^8 jnn 


2 20 SedimonUlion Index — 74 mm 


BLOOD examinations 


Date } J 

2-11 i 1 

! 2 12 1 

1 2 13 

1 

R-BC 1 

13 060 000 j 

3 840 000 1 

t i 

1 4,200 000 

Hb ' 

-5^ 13 irm 

i ‘ i 

I Wf' 12 cm 

VV BU 

9S0O 

1 1 S300 1 

1 4800 

rmn : 

rO'^r 52^8 1 

[ ' se'f 1 

1 50'X^ 2PH 


3<T, 264 ' 


!•> 

1*7 49 

Lympb 

Bn«*oph 1 

SSr", sies j 


43<> f 

No Bhirt lo loft 

40*7 IPCO 

1^ 88 ! 

1 

1 

Coat titpe 4*^ 1 
minutes 1 

Landstciner O 

I 



1 Bleed time 2*4 
minutes 

! 


1 

1 1 

1 Clot rctrncllcm 
normal j 

FraCTlJty 
' Ilemnl. bejrun 

0 42 

Complete 

0.2S 


XnUNAL\SE$ 


Date j 
2-11 1 

Color 

1 Sp Gra\ } 

Albtmiin | 

Sucar 

asts 

amber 

1 022 1 

ft IT 1 

0 

n 

3-3 

Ornnjte ' 

1 1 012 1 

0 

’ 1 

ft 

5 0 

1 Atnl*er | 

1 025 , 

vttr 

® 1 

0 


'^3"~ AcUo^ I 020 

FECES 


, I j > uscic 

ni nccIFal n«l. it At.d 2 ( Striatad 0 U nttrialod 5 

■53~)oJ~BU nre 1 lot nfot. ol Acid trace , striated « , Uartriated » 

'Oc. liL'n^ Fat ttenu 0 Acid trace i Striated 1 UnetrUted 2 


After Anna was dischaiged fiom the Graduate 
Hospital on March 25 1936, she returned to the dime 
at Jefferson She nais given 22 biliarr drainages be- 
tween Maich 27 and December 28, 1936 She was 
given 5 drainages in 1937 Four in 1938 and four m 
1939 Three in 1940 Two in 1941 And two m 1942 
up to June 111 mv opinion, this is too few It mav be 
due, partlr, to the fact that I have been on ‘sick leave’ 
from the Clinic since earlv in 1940 This adds up to a 
total of 161 drainages given Anna in the Stomach 
Clinic of Jefferson Hospital, exclusive of 8 which she 
received at the Graduate Hospital, over a period of 
17 vears 

It IS more important, however to emphasize that, 
despite the seriousness of some of these relapses an 
occasional biliarv' drainage has served to give Anna 
an additional six jear period of excellent health 
In order to prepare this 25 vear review of her case, 
I wrote to Drs Henrv J Bartle and C IV Virts, Ir, 
of the Clinic Staff, requesting that thev admit Anna 
to the women’s medical ward under the service of 
Prof Hobart -A Reimann in Mav, 1942 This repre- 
sented the 25th anniversarj of her becoming the first 
person to receive, what was then called, “2xon-surgical 
Diainage of the Gall Tract " 

I am greatlv indebted to Dr Bartle and to Dr Wirts 
fo! assembling, revaewang, and sending on to me the 
voluminous mateiial necessarv for preparation of this 
report 

The purpose of this final clinical and laboratorv re- 
check was to appraise, as accuratelv as we could, the 
degree of liver damage and general health deteri- 
oration that Anna had sustained after 30 vears of 
bilian illnesses, involving much surgerv, and after 25 
jeais of medical management chieflv bv duodenal 
tube biJiarv drainage 

Anna was therefore readmitted, for the twelfth 
time to lefferson The following is a transcript of 
this admission under the House Resident semce of 
Dr J A Hindle 

THE JEFFERSON HOSPITAL OF 
PHILADELPHIA 

Mrs Anna Ingber Penn Age 42 939 X 6 St 

Philadelphia, Pa 

Admitted to servace of Dr H A. Reimann on 6-3-42 
From Stomach Clinic, Discharged 5-8-42 
Diagnosis Under Observation 
Fata/ ImprciStoit IVe find this patient in a remark- 
ablv sntisfactorr state of health, under all circum- 
stances, and especiallv so as regards her biliarv 
sv stem 

For previous historv please consult former ad- 
missions, beginning in 1912 

Present Illness Patient states that she enters the 
hospital at the request of the Stomach Clinic, of the 
Curtis Chnie, for a routine check up, and particularlv 
to appraise her biharv svstem During the past six 
jears she has been well with no attacks of her foianer 
trouble. There Js still a dull ache w the U R Q but 
she has suffered no severe pain or colic, nor has she 
had jaundice, fever, nausea, or vomiting During this 
time she has reported at the Clinic at stated intei-vnls, 
usualh even six weeks, for clinical review, and three 
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or foui times a leni for bihan diainage She has not 
been on any iigid diet 

SYSTEai REVIEW 

Head Occasional headache, associated i\ith dizzi- 
ness and faintness Occasional hot flashes Inci eased 
nervousness 

Eois Dischaige fiom both eais No deafness, 
tinnitus, or pain Onlv slight \eitigo Refei to Eai 
Clinic 

Teeth aiid Gim'^ Requires dental caie Pool hvgi- 
ene Refer to Dental Clinic 
Chc<it No samptoms 

Abdomnial and G I No change m appetite Oc- 
casional belching, acid eructation, and abdominal dis- 
tension Constant dull U R Q ache No constipation, 
diarrhea oi nielena Otheiwise negatne 
Gcntto-nrinaiy Negative 

Meiiftiml Even 28 days, 3-4 daas, 6-G pads, no 
inteimenstiual spotting 

Physical Examination Shoid, stuidi, swirtln, nell 
developed and noui lahed female, looking oldei than 
hei stated age Consideiable aicus senilis She lies 
flat in bed No palloi, or cvanosis, or jaundice 
Eyes Normal reflexes Arcus plus 
Eaii, Muco-puiulent dischaige, obscuiing diunis 
and usual landmarks Nose, tin oat and ncch are nega- 
tne Tongue slightly coated 

Chest Model ate degiee of emphvsema Otheiwise 
negati\ e 

Heart No cMdencc of pathologN, oi disturbed 
function 

Abdomen Two well healed scais, U R Q and pelvic 
No hemiae Tender in U R Q Livei edge palpable 1 
inch below' costal maigin, and edge feels fim, rounded, 
and IS quite tender Spleen doubtfullj palpable ^ 
Tuning folk lest (Lyon) was stronglj positive foi 
adhesions betw'eeii pjloio-duodenal segment and livei , 
piobablj not involving colon 

Exti tmiiics Dermatitis of hands Deep reflexes 
are negative 

Impressions (Di Hindle) 1 Bilian pathology, 
associated with U R Q adhesions 2 Impending meno- 
pause sjndiome 3 Emphvsema mild 4 Chioiiic 
otitis media 

LABORATORY REPORTS 

Blood 

1 RBC 4,200 M, Hb 84%, WBC 7600 
Neutrophiles 78%, (young foims 10), eosinophiles 
2%, hmpbocvtes 20% 

2 Wasseimann and Kahn aie negative Piothiom- 
bin, 100% aveiage noimal 

3 Urea nitiogen, 0 43 mg , cholesterol, 272 mg , 
phosphate, 7 7 mg , phosphoi us, 2 7 mg , pi otein, 6 6 
mg 

4 Albumin, 3 36 Globulin, 3 25 Ratio, 10 9 
Livci Function All biom dye i amoved Seium 

biliiubin, 0 7 mg van den Beigh, negative diiect 
Hippuric acid 24 gms excieted as benzoic acid in 
24 hours Bile pigment in uiine, negative on 3 exami- 
nations Urobilinogen, positive in dilutions of 1-20, 
1-50 and 1-50 

Feces Contain noimal amount of bile pigment 
Urinalyses Normal 

Uiea Cleaiance 102% of aveiage normal 

#To Dr HtntUt. the tvppctvrtKl pnlpablo 8 ttntscr breittiths below 

loft costal Tnnrffln but could not he felt b> either Dr» Bcrtlc or L>on 


Bihaiy Diainage Micioscopj done bj Di Bar tie 
and Di Lvon 

“A” bile 30 cc , light yellow, tuibid, slimy, amor- 
phous sediment plus 2 Micros, Amorphous debus 
Bile stained mucus with slight oleaginous degener- 
ation No W B C , epitli cells, oi Xtals OcBl 0 

“B” bile None 

“C" bile 106 cc , daikei amber than noimal, slightlj 
tuibid, slimy sediment, plus 1 Micros Essentiallv 
normal Some bile stained mucus with bile salts, oc- 
casional duodenal cell, very occasional cholesterin 
crv'stal No calcium bilirubinate No columnar epi- 
thelial cells Impiession Normal, except for mild 
cataiih of extinhepatic ducts and moderately sluggish 
livci excretion 

X-iay of ilastoids Old bilateral sclerosing mas- 
toiditis 

Tcmpeiatin c 98 Pulse 80 Rcspimtion 20 
Blood picssuie 

COMMENT 

Has the amount of liver bile lecoveied by duodeno- 
biliaiv diainage either diagnostic or prognostic sig- 
nificance’ In mv opinion, yes This opinion is based 
upon the following observations 

(1) Over a tliiee horn drainage period in normal 
‘controls,' that is in patients who aie not sick, or in 
most patients who piesent at a gastio-intestinal clinic, 
but not complaining of biliai-j' tract symptoms, I have 
long noted that the amount of total bile, or of bilq 
mixtures, lecoveied will be somewheie bevveen 260 and 
300 cc Of this amount, 30 to 76 cc may be gall bladder ' 
bile The remainder will be livei and duct bile, or bile 
mixtures This is gastio- duodeno-pancieatic juices 
mixed with bile 

Therefore, I have taken 200 cc of liver brie as the 
figure most nearly representing the aveiage amount 
that can be lecoveied bv duodenal tube from the 
normal hvci , ovei a three hour drainage period, and 
using thiee stimulations This calculation is based 
upon several thousand drainages 

(2) In patients obsti uctively jaundiced because of 
‘ball valve’ stone oi of gall sand, or because of caLir- 
iha! jaundice after the mucus plug oi plugs have been 
extracted, the amount of livei bile recovered may 
} leatlj exceed this figure This is explainable because 
the bile alieadv manufactuied (secieted) is held back 
from excretion, dammed up by the obstruction The 
liver IS found enlarged swollen and tender, pardly be- 
cause of bile retention In such cases it is lust as im- 
portant to slowly .decompress the livei bv duodenal 
tube drainage, as the surgeons have found necessary 
when diaining a hvei by choledochostomy, or by 
cholecj stostomy with patent cystic duct 

(3) On the other hand, one will encounter patients 
with varying degrees and perhaps types of hepatitis 
or hepato-cholangitis, and, in some instances cirrhosis 
In mv experience, such livers seem to lose their abilitv' 
to manufacture, secrete and excrete brie Using the 
same technique in these patients the amount of liver 
bile lecoveied, instead of being the usual 200 cc , will 
drop below 100, or even below 60 cc , as has been noted 
in an occasional case of subacute neciosis 

The reader will see that this occurred in Anna's 
case, if he will study the amount of bile lecoveied at 
the Graduate Hospital, (see page 74), while she was 
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in serious relapse Her first ^our drainages 3 lelded 
an a% erage of 57 5 cc of liver and duct Inle As she 
improved, her second four drainages aieraged S 8 S 
cc. She iTOs discharged on Jlaieh 25 and told to report 
at the Jefferson Hospital Stomach Clinic A renew of 
these records shows that her ne-xt four drainages, 
gi\en on 3-27, 3-30, 4-15 and 4-20 averaged 195 cc 
The folloiving lour, on 4-27, 5-4, 5-11 and 6-18, 
diopped back to an a% erage of 155 cc This latter 
figure roughlv represents the amount that Anna’s 
damaged luer can secrete, Mhen a\eraged oier her 
lG9,biliarv drainages It is not improbable that this 
mas be because a lan ing number of her liver cells are 
not functioning as a result of temporari suppression 
of cell function because of hepatitis, or of cell de- 
struction because of cirrhosis 

THE PROBLEM OF GALL STONE DISEASE 

In sohang the problem of gall stone disease surger\ 
is important but not all important The abdominal 
surgeon, experienced in this field of nork, nail join 
hands heartily, with the research ph\sician in not 
appraising the gall stone problem mereb in terms of 
manual dexteritr, surgicrd technique and judgment 
He mil not dimmish their importance, nor mil he 
overemphasize them But he will steaddv tr\ to im- 
prore his technique and his judgment, and therebj his 
lesults He will also, remember the relative clumsi- 
ness and hea^w handedness of his oi\'n apprenticeship 
daj s He, better than any internist, knov, 3 the menace 
of clums\ and mexpenenced surgerj He knows that 
a ctumsv or inexperienced suigeon can remove an un- 
complicated, stone-contaimng gall bladder But he 
also knov ,-3 tliat such a surgeon maj become lost in a 
maze of adhesions, tliat he mai miss an impacted 
C3stic duct stone, or fail to discover small stones 
pocketed in the common duct He knons that in such 
an e^ent the patient Mill gam little from the oper- 
ation, and mar, after each succeeding operation, suffer 
additional traumatic effects He knows that such 
surgerv retards the progress of surger' 

Jlanv a clinician, including this -owiter, lacking 
surgical hands, greath enraes the skillful and con- 
scientious surgeon and has a profound respect for his 
accomplishments But he equallj deplores and is 
saddened br the disastrous results of the clumsr or 
inexperienced surgeon, results rvhich occaslonallj, and 
unhappilv occur despite the hands of a roaster surgeon. 
~ As I hare indicated at an earlier point, it is mr 
opinion that gall stones are gradually formed hr the 
packing together of mr nads of minute crystals which 
hare been thromi out of solution in the bile. It takes 
\arymg rates of time to grow a gajl stone of size in 
rnvo Is it dars, ■neeks months or longer? I knorr of 
no one who knorr’S exnctlj hor\ long This, no doubt, 
mil varr mth the rate and quantitj riith rrhich 
crystals are thrown out of solution, the alterations m 
metabolic processes and chemical \anations of the 
indiridunl patient, the sluggishness of bile flow, the 
dilatation of bile ducts, both mthin and mthout the 
lirer, the degree of infiammatori edema and debris, 
the amount of catarrh, the presence of and partieu- 
Jarlr, the nrulencr of infection Some, and at times 
all, of these factors mil be actire in an indiridual 
case Therefore, the time factor of gall stone grorvth 
rrill alr\a 3 s remain a rmriable 

In prerious articles, I hare emphasized the need of 
prevention of gall stone disease and I have indicated 


^me arenue of approaching the problem sucoessfullj 
The ultimate objectne, basic to its control or pre- 
vention is to discover some process or method of 
dissolving gall stones or gall sand vi vtro, without 
damage to their host This mil, one dav be accom- 
plished But until it IS accomplished, the thoughtful 
surgeon mil agree that the best ‘ounce of prevention 
is to properlv utilize the mherent ralue of bilian 
drainage microscopr , and biharv drainage therapv bv 
duodenal tube in the incipient and controllable stages 
of the disease It icould help verp greatly if every 
surgical chute uoitld add this tcchmqiic to thcir skilled 
SCI lire and use it at the proper time when it will 
benefit the patient 

THE ROLE OF BILIARY DRAINAGE 
MICROSCOPY 

As rears hare passed I am more than erer con- 
vinced that by studrnng the microscopj of a patient’s 
bile at regular intervals, as in urinalr-sis we can de- 
tect several of the earlr stages of gall bladder disease. 
One of these is an earh’’ stage of gall stone disease, 
rrhen gall stones are in the formatire stage, that is in 
the ‘excess crvstals or minute gall sand’ stage These 
crrstals or gall sand can then be successfullr removed 
bv duodenal tube drainage in a considerable number 
of patients K this controllable stage of the disease is 
neglected and allowed to remain unrecognized, gall 
sand mil increase to gall stone and the patient rvall 
find himself facing a major operation 

Br microscopv ne can also detect the presence of 
gall bladder inflammation, of infection, of catarrh, and 
of parasitical infestation more accuratelj, in the earlj 
stages, than br anv other method 

THE niPORTANCE OF GOOD BILIARY 
DRAINAGE TECHNIQUE 
It IS not raerelr a matter of ‘routine’ examination 
of a pntienPs bile, microscopicallr, chemicallr, and 
bactei lOlogicallr To get the best results for the 
patient, the technique rrhich I hare suggested and 
modified from time to time i5), is laborious and 
tedious to a degree 

It embraces the correct method of duodenal intu- 
bation the best solutions to favor the recoverv of all 
biles , the importance of a three hour drainage using 
three stimulations, horr to select, br finger controlled 
pipette, the likliest floccules or particles of sediment, 
to avoid making thick cover slip pieparations, what 
to look for, and the various diagnostic implications 
(6) using at least trro cover slips for each specimen 
of bile And, it is important, above all, that we do 
the microscopic studr immediately, and that we do not 
set the bile aside, on laboratorj table or m the icebox, 
for later examination If rre make this mistake, much 
of the microscopic evidence mil hare disappeared or 
mil hare altered be 3 ond recognition In addition, 
qualitative and qnantitatne cultures of both livei and 
gall bladder bile should be made, and likemse suitable 
studies of their chemical and phvsical properties 
Trr ing to short-cut or to br -pass anr portion of this 
technique mereh serves to limit or to defeat diag- 
nostic accuracr And the patient suffers therebr 

SHOULD ETORY GALL STONE CASE BEC03fE 
A SURGICAL ‘MUST’^ 

Generally speaking, gall stone disease, at present, is 
a surgical disease There is no method other than 
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skillful suigeix that will jield such safe and satis- 
factoiv results Theie aie few diseases, the suigical 
correction of uhich is so gratifying to both patient 
and doctoi The opeiation, if a cholecystectomv, usu- 
ally bungs brilliant lelief from the gall stone colics, 
from the dull, nagging ache undei the right ribs, and 
in the shouldei gndle and upper back, often due to 
adhesions, fiom the jaundice and itching, from the 
awful nausea and vomiting, from the caidialgia, the 
heart bui n and belching 

When the suigeon is tiulj skillful and his suigical 
judgment is good the results aie e\cellent, possibh as 
high as 85 pei cent The moitality rate in lecent leais 
has, likewise, been gieatly reduced 

Yes, late gall stone disease is best coirected by 
suigeiy But theie are ceitain evceptions which, in 
mj opinion, should be siibti acted fiom the obligatory 
or ‘must’ group We must leain to differentiate, per- 
haps, along the following lines 

Fust Some gall stones develop ns a lesult of 
cholecystitis Such gall bladders should be removed 
unless there me obvious contraindications, such as 
caidio-v ascular-ienal disease in the aged oi in the 
feeble 

Second Other gall stones mnv result because of 
abnormal variations in metabolism or in bodv chemis- 
tiv, and not because of disease of the gall bladder 
itself For instance, vve have the metabolic, pure 
cholesteiin atone This is often a solitary stone, and 
isfiequentlv discovered dunng loutine gastr o-intesti- 
nal X-rav studv Anothci vaiietv is the 'silent oi 
quiescent’ gall stone or stones, usuallv of a mixed 
chemistij Once again, these me often discovered bv 
the loentgenologist and not bj the clinician chiefly 
because the patient has sufleied neither colics noi 
indigestion of anv tvpe 

In both of these instances, befoie hastily deciding 
upon surgciv, it is important to ciosa-check by biliaiv 
dimnage microscopv, one oi moie times This is in 
the Intel est of the patient If no excess of ciystals is 
found 111 eithei gall bladdei oi livei bile vve nrav be 
justified in concluding that the stone forming phase 
IS no longei opeiating We may then put this patient, 
temporarily at least, in the 'watchful waiting' group 
But it IS good judgment to recheck the bile micioscopy 
at least twice a yem, and to also le-iav the patient to 
see if the stone has grown any larger If during the 
inteiwal, colics oi gall bladdei tjpe indigestion should 
occur, then operation should be advised without delay 
It IS probable that such tactics would not iiiciease the 
patient’s suigical risk 

THE PROBLEM OF THE STONELESS GALL 
BLADDER PATIENT 

The stoneless gall bladder patient requires special 
consider ation It has been mj exqieiience, and most 
suigeons agiee, that less satisfactoiy suigical results 
have occur! ed in this group Too manj such patients 
have developed post-opeiative morbidities despite 
clean, skillful and decisive suigeiy 

We might improve this situation if vve made it a 
rule to cross-check two tests befoie deciding that 
suigeiv is the v.isei method of treatment For 
instance, suppose such a gall bladder, when studied by 
the Graham-Cole test, shows good, or fairlv good, 
visualization, concentration and enrpWing response 
Likewise, to biliaij dimnage studv we also find that 
this gall bladder possesses good evacuating power, and 


that the cultures have remained sterile Then we 
might justifiablv put this patient in the ‘watchful 
waiting' group, and temporarily treat him by a strict 
and compi ehensive medical regimen Our fonnei mis- 
take was tiuit if we did not opciate upon tins patient 
wc did so little else 'This medical regimen I have 
called the "Three D Plan,” meaning diet, drugs and 
dimnage (7) In my experience it has restored manj 
patients in this group to satisfactory health If it 
fails, we can alvvmys fall back upon surgery Such 
leasonable delay will not increase surgical risk. The 
expel lenced and conscientious surgeon, I believe will 
agree that surgery should be avoided in this stoneless 
variety of gall bladdei disease whenever possible The 
progress back to gall bladder health can be quite accu- 
latelv gauged b\ noting that the pathological type 
microscopy is gradually changing to normal But it 
must remain so, oi the patient will experience a re- 
turn of gall bladder symptoms Therefore, occasional 
dimnages, with caieful microscopic appraisal, should 
be done at least 3 or 4 times a year This will help 
to protect such a patient against relapse 

There is also a lathei large group of patients in 
whom the Graham test show's poor filling, little oi no 
concentration, and sluggish emptying Checked by 
biliaiy drainage, this gall bladder fails to empty 
promptly oi completelv, or gives an iiiegulai drainage 
sequence The bile is ‘ofT’ color, and contains numerous 
shaggy, greasy floccules On micioscopic examination 
of these floccules one will note oleaginous droplets, 
pools 01 lakes of a biilhant yellow cholesteiol melting 
fiom the edges and depths of coarse and usuallv 
spii ailed mucus These cases can now be identified as 
eithci cholesteiosis of the gall bladder, a surgical dis- 
ease, or as cvstic duct obstruction due to catarih The 
latter is not a surgical ‘must,’ meiely because the 
Gialmm test yields a iion-visualized gall bladder We 
hav'c learned that it will usually respond satisfactoiilv 
to duodenal tube biliary drainage (8) The more 
stubborn cases mav require a dozen oi more drainages 
to accomplish a good result The proof of this is a re- 
turn to a completely normal response to the Graham 
test, and a subsidence in the clinical sj'mptoms If this 
should not occur, then the diagnosis should be inter - 
pieted to be cholesteiosis, or ‘strawberry gall bladdei' 
disease, vv'hich will require cholecystectomy for its 
coi I ectiori 

CONCLUSIONS 

This 26 veal report of ‘just one case’ has taught us 
several things that justify the following conclusions 

Fii-st Intelligent and fnendly cooperation between 
the surgical and medical divisions is imperative We 
should vvoik together for the best interests of the 
patient We should avoid the i rvalues that have, in 
the past, been responsible foi losing some hv'es or 
producing some chronic gastr o-intestinal invalids 

Second The sick hvei has a great ‘margin of re- 
serve’ It has a remarkable capacitv for recovery, if 
given a proper chance 

Thud Our present functional liver tests are in- 
adequate for the accurate appraisal of an actually 
damaged liver such as Anna Penn’s, especially during 
quiescent periods Possibly some of them could be 
discarded Better ones are greatly needed 

Fourth Chronic hvei disease, such as have been 
referred to, have a natural tendency to pathologically 
progress, and to sv mptomatically relapse, often be- 
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cause of neglect We ha%e learned that the frequenc\ 
of relapse and the progress of the disease can be re- 
duced bi appropriate and keener watchfulness, and 
bi more complete treatment 

Fifth Duodenal tube biharv drainage of the hicr 
possesses great potential usefulness in patients like 
the one lepbrted, and particularlj so when further 
burgen is not considered practical This author has 
successfully treated a large number of cases, similar 
in mam respects to this one Among them aie cases 
of hepatitis, of hepato-cholangitis , of earlj cirrhosis, 
of subacute necrosis, of Iner or gall bladder tjphoid 
carriers, of patients wath hepatic-intestinal toxemia 
(4), a diagnosis not \et ofhciallv recognized These 
patients have been restored to relativelj good health 
b\ adding duodenal tube bibaia drainage of their sick 
Inei-s, that is exlcnial bile drainage, to an othemase 
medical or surgical legimen The literature now con- 
tains manj similar experiences reported b\ others * 
Sixth Most importantly, we learned that we en 
less if we make the drainage schedule frequent enough 
rather than too far apart Especially this has proyed 
tiue in patients who were as sick an Anna Penn This 
should be self evident, when we consider how relnti\ el"* 
little pathological material can be remoyed from the 
body at a single drainage session when compared to 
the amount left behind and still being formed But if 
drainage is persisted in, and, particularh , if the 
method of ‘continuous drainage’ (5) is adopted for a 
week or two, a balance is struck between the rate of 
manufacture of pathologic material and the rate of its 
lemoial Thereafter, such luer and duct cells as ha\e 
not been destroyed, but mereh oierwhelmed bi the 
toxemia of the disease and forced into temporary djs- 
function, mai recoier sufficienth to turn the tide in 
fa\or of the patient’s reco\er% One is forced to this 
conclusion if one wall follow the favorable trend of 

i^See blbliotrrapbv in R^f 5 pp 181 IbS 


Inei function tests, as the patient responds to this 
form of management. 

Seienth We suffered the humiliation of kmoiving 
that one of our trained microscopists, bv failing to re- 
port the tell-tale microscopv of recurrent gall sand 
and failing to increase the drainage schedule, caused 
this patient to suffer her most recent and entirelv pre- 
\entable relapse in 1936 This is a human en-or and 
therefoie correctible. 

Eighth We were made to realize during this 
quarter centun that the greater value of this method 
still remains befogged bi those who persist in re- 
fen ing to it as ‘gall bladder drainage’ instead of 
‘bihan tract drainage.’ The latter term, obnouslv, 
means drainage of the duodenum, of the lu’er, of its 
ducts, of the gall bladder, (if it still remains and its 
Cl Stic duct IS patent) and it maj well include drainage 
of the pancreas The health of mam diabetics has 
been improved b\ adding bilian drainage Expla- 
nations for this haie been various 

Ninth We learned that the judicious use of this 
method wall not preclude surgen Nor does it neces- 
sarih make suigen more difficult In fact it can often 
be wiseh used to better piepare the surgical field for 
safei surgen If we exhibit its use tcilh discnmi- 
natwn, and selecting cases suitable for its use, the 
patient cannot lose In suitable cases, this method has 
succeeded m reestablishing satisfactorj bdian tract 
drainage remocing gall sand and the products of 
mflnmmation and infection from the gall bladder and 
the hepatic ducts But the pendulum should not he 
allowed to swing too far* Howe\er, if this method 
fails and a gall stone of size deielops and colics ensue 
then there is onl> one course left open to the patient 
Surgen, clean, skillful decisive 

*A eurslcAl clinic in South Atnericti insirts that in jrali »totie 
daodenal tube bUbtry drainage ehall be a pre-operatiw ‘inttrt and tbef 
Jvport the recorery fn the ftoob of ndmeroo* irali ftonw Tie deprecate 
this as ^ini: oxerentbusiastic, untrue and danrerous and hnre m ad 
vised them. 
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Notes On Nuti'ition 


In spite of the difficultj of assessing the actual diets 
which ha\e been eaten b\ an indmdual or group 
thiough anv method of recording, and in spite ot the 
fact that hospital populations are not tiqucal of the 
whole there seems to be evidence that many disea&es 
are implanted on a background of dietary deficiency 
and that actual specific nMtaminoses particularh 
pellagra are much more common e\en in northeni 
states than has been supposed In the L S A , most 
cases of dietan deficiency seem to exist in those 
persons who, while not in ‘ buoj ant health are not ill 
enough to seek medical attention (J A M A , 118 
944, 11421, (JAMA 119 1476, 19421 

Sulfonamide drugs and hnpoprothromhinemia 
Feeding sulfaguanidine to rats on a purified basal 


ration caused growffh retardation and hy poprothrombi- 
nemia effects yyere antigonized by the addition of 
liyer extract and p-amiiiobenzoic acid It is therefore 
suggested that luer extract and Vitamin K be used to 
counteract hy poprothrombinenna arising from sul- 
fonamide therapy (J Biol Chem 145 137, 1942) 
Theie are Uco schools of thought respecting the uses 
of yatamins one holds that many persons denie 
benefit from supplementing their diets yvith synthetic 
or purified yatamin mixtures, the other belieyes that 
It is irrational, nutritionallv unyyise and uneconomical 
to gue yitamin pills to presumably healthy adults The 
report of the Council on Pharmacy and Chemistrr and 
the Council on Foods and Nutrition of the A M A 
take the attitude that multiple yatamin theripy !■= 
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valuable in the piattice ol medicine not onh m the 
cuie but in the prciention of multiple vitamin de- 
ficiencies The Wai Pioduttion Boaid lulcs that not 
moie than 6000 units of Vitamin A maj appeal m 
the recommended dailv quantitv of vitamin pioducts 
(J AM A , 118 618, 1942) 

The swpeiio) viiintional vahus of null fiom coins 
0)1 poi-iiDt ns compaied with those fed wiiitei lations 
piobabh depends to some extent upon the influence of 
the “pi ass juice” factoi, but tlieie is also noted a 
diffeieiice m the piopoitions of fat tv acids in the two 
milks and while these diffeiences aic haid to account 
foi on the basis of what the cow oats it niav be a 
factoi in the iiutiitional \alue of the milk (T Soc 
Chem Ind , GO 306, 1041) 

Vitniinii 4 hi'c) sfoingc It has lonp been known 
that Inei stoiape of Vitamin A was of assistance to 
the animal on a diet depined of this apent, but onh 
recenth has a technique been found foi studvinp the 
disposition of Vitamin A in otliei tissues The fluores- 
cent micioscope teclinique suppcsts that the tine livei 
cells aio the noimai site of "sloied” vitamin A in the 
Inei while the Kupfei cells destio\ the excess m 
times of hipeiiitaminosis and distiibute the last 
remnants diiiinp eecerc depletion Theie is no distinct 
parallelism between the plasma level and Vitamin A 
stoied in tlie Inei althouph a hiph plasma level iisu- 
ilh was found to co-exist w'lth a high Inei stoiape 
level (T Nuti , 28 4)1 1942), (Pioc Soc^ Exp Biol 
Med, 49 202, 1942) (ibid, 60 260, 1942), (ibid, 49 
589, 1942) 

Si)t(flc vitavi))) thcmpij la viuUtplc deficiency Suita- 
ble feeding expeuments weie done to test the point of 
whethei oi not the administi ation of a B fraction to 
an animal whose diet was deficient in some otliei 
fi action would ciiic the svmptoms due to the omission 
Geneialh speaking it was found that the adminis- 
tration of a single vitamin had no cuiative effect on 
deficiencies in othei specific supplements oi fractions, 
althouph no appaient haim was done bv this kind of 
tieatment (Am J Med Sci , 204 364, 1942) The 
injection of thiamin chloiide was found to relieve the 
pain of “dry sochet” after the extraction of a tooth, 
althouph it IS diflicult to explain this relief except on 
the basis of a possible phaimacological action of pure 
thiamin, quite distinct from its lole in nutiition (J 
Am Dental Ass'n , 29 1446, 1942) 

Evrcplialograin^ i« thiamin deficient pigeons showed 
marked changes in voltage and fiequency which paral- 
leled the clinical couise of the disease, and a letuin to 
normal, when thiamin feeding could accomplish this 
(Arch Neurol Psjchiat, 47 821, 1942) 

Vitamin A Nnintion and blood levels in the daiiv 
calf vveie studied bj estimation of the blood plasma 
levels of Vit.imin A Blood concentrations of 10 micio- 
piams of Vitimin A pei 100 ml of blood plasma vveie 
needed to maintain adequate vitamin nutiition (J 
Daily Sci , 26 433, 1942) 

As might be supposed, the accinacy of dictaiy 
histones, when checked against actual weighing of the 
food eaten, was shown to be fallacious, the eiioi being 
both plus and minus, and theie w'as not one case in 
which the diet histoiv method of assaving food eaten 
coi responded in all details with the facts as deteim- 
iiied by weighing Even after weighing accuiacj 
vv'ould be inci eased bv analysis of the foods lathei 
than the use of conversion tables (J Am Dietet 
Ass’n , 18 562, 1942) 


In iiboflainnc deficiency in animals dermatoses and 
dermatitis are outstanding results, although a form ol 
cataract has been obseiwed to develop, and there are 
atrophic changes in the testicles and thyroid, although 
the human sign of iiboflavine deficiency has been the 
accepted cheilosis (J Nat Cancer Inst, 2 601,1942), 
(J Nutiit, 16 451, 1958), (ibid, 22 345, 1941) 

Mild thiamin deficiency in man was induced bv a 
medium degree of depiivation of thiamin through 
special diets and these were continued for 89 to 196 
days Definite changes in personality were noted in 
all subjects, consisting of irritability, depression, 
quail elsomeness, tendencj to suicide, foigetfulness, 
loss of dexteiity, numbness m hands and feet, head- 
aches, backaches, insomnia, sensitivity to noises, 
fatigabilitv, constipation, nausea, vomiting, hypo- 
tension, drop m metabolic rate, occasionally a macio- 
cvlic, hv'pochiomic anemia, all of which gradually 
disappeaied on the administration of thiamin 

Nco-hiia-caintenc an isomei of Beta-carotene is 
piesent in fiesh plant material to the extent of fiom 
10 to 21 pel cent of the total carotene, although the 
Vitamin A potency of the isomci has not been de- 
termined (,T Biol Chem , 144 21, 1942) 

Synthcsi'^ of Ascorbic And by the Rat It has been 
geneialh as'^iimed tint all animals othei than guinea 
pigs and pi imates ai c able to synthesize sufficient 
ascorbic acid foi then oiduraij needs A stud> of 
ascoibic acid pioduction in the rat showed that maxi- 
mum amounts of this acid vveie excieted when the 
animals, on USP Vitamin A fiee diet, vveie given 30 
lU of Vitamin A dailv Also, stilbestiol injections in- 
creased the rate of ascoibic acid excretion, especiallj 
in castrated females Fuithei studv showed that no 
paiticulai oigan oi gland is involved in the synthesis 
of ascorbic acid, but that this svnthesis is a general 
metabolic function (J Biol Chem, 144 183, 1942), 
(J Biol Chem 155 497. 1940) 

Maternal nutrition and its effect on the offspiini; 
Although manv congenital defects and reproductive 
failures in all animals have been tentatively explained 
on vaiious and many bases, it seems piobable that 
dietaiy deficiencj is a veiv large factoi It is shown 
bj expeuments in lats that successful lactation de- 
pends laigelv upon a good diet Biewei’s veast, baker’s 
yeast, dexti in and livei filti ate contain these lactation 
factoi s Pig livei is an excellent souice of a nutritional 
factoi necessaiv foi the normal pie-natal bone de- 
velopment of the rat, in the absence of which con- 
genital malfoi mations and intrauterine lesoiption 
have been noted 

Biotin and tiimoi metabolism Malignant tumois 
vaiv vvidelj m then biotin (titamin H) content from 
noimal tissues, some being higher (skin exirei imental 
tumois) and some lower (lat hvei carcinoma) Some 
transplantable tumois developed as well in the absence 
of biotin as in the normal animal Certainly biotin is 
an impoitant dietaiy essential foi ceitam mammals 
The biotin content of tumor s mav be the i esult of ma- 
lignancy rather than the cause 

Diet mav have an important bearing on the develop- 
ment of toxic reactions to the ad mimsti ation of sulfa- 
nilamide Experimentally nr rats it was found that a 
high protein diet protected against the ill effects of 
large continuous dosage with this diug, probably be- 
cause such a diet inci eased uiinary axcretion Low 
protein diets inciease the susceptibility of latb to the 
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toxic effects of sulfaniiamide The question unanswered 
IS — does the high piotein diet pre\ent effective blood 
concentrations of the drug’ 

Specificity of hemorrhagic preventive factors 
Hemorrhages in chicks were caused bv a Vitamin K 
deficient diet and the chicks were protected from the 
hemorrhages bv the addition of a Vitamin K prepa- 
ration made from alfalfa hav , although no protection 
was afforded by hespendin, or ascorbic acid or \ ita- 
min D, even in massive doses (Poultrj Sci , 21 25C, 
1942) 

Emergency nutrition researches in wartime In 
England it was experimentally determined that good 
bacon was produced in pigs vvhich had been fed a 
balanced “swill ” The best ewall is a garbage collected 
m August and dried, being thus easilv transpoited or 
stoied Pigs eating a diet composed of 95 per cent 
dried balanced swill and 5 per cent bran were leaner 
than average, thej weie classified in preferred grades 
bv meat experts and there was no tendenev toward 
“soft bacon” (J Agr Sci , 32 85, 1942) 

Thiamin in American Diets Bv the use of various 
studies bearing on the problem, it was possible to make 
a thiamin extraction from what vvas considered the 
average diet med in America and the results sug- 
gested that ceieuls and meat each supplj one-fourth of 
the thiamin eaten, that dairv products and vegetables 
supplv one-fifth, and fruits about one-tenth Pork, milk 
and bread appear as the principal contributors to the 
total American diet and if the conventional white 
bread were replaced bj “ennehed biead” in such a 
diet, the cereals would supplv one-half the total thia- 
min and the total thiamin intake would be near the 
ideal estimated amount of 0 6 mg per 1000 caloiies 
(J Nutrition, 23 GI3, 1942) 

Nutrition and lesions of the tongue Svphihs and 
tobacco are not alone lesponsible for leukopjakia, as 
diet is at least an additional factoi Ora! lesions were 
enhanced bv increased incidence bv aclilorhvdria alone 
Qi in association wath hepatic insufficiencv , and with 
an associated low Vitamin A and ribofiavine metab- 
olism, the question aiose as to whether leukoplakia 
and papillaii atrophj might not result from a primarv 
avitaminosis due to the impaired functions of the 
gasti o-intestmal tract Papillarv atrophv lesponded 
m 80 per cent of cases to heava administration of 
bi ewer’s veast but leukoplakia did not so respond 
(Cancer Research 2 381 1942) 

Cooling of vegetables Pressure saucepans have a 
slight advantage vvath leference to Vitamin C and 
phosphorus letention over open kettles for cooking 
but the ajipetizing effects of the two methods were re- 
veraod (Food Research, 7 300, 1942) 

B iitamins required to prevent denial defects Ex- 
perimental feedings on dogs showed that the filtrate 
fi action of Vitamin B (pantothenic acid and other 
unidentified members of B-complex) and nicotinic acid 
are essential dietarv factors for the prevention of 
gingival pathologv and an inflammatorv tvpe of para- 
dentosis Osteoporosis resulted from the lack of 
filtrate fi action A deficiencv in nicotinic acid alone 
leads onl} to gingival disturbances walhout subse- 
quent dental oi osseous changes (J Periodontologv 
13 18, 1942) 

Absorption of nutrients from whole whiat flour and 
bread As a lesult of experiments made on men and 


women over a period of nine months in which the 
effects of eating diets the bulk of whose calories came 
from wheat either from white flour or the “national 
meal’ flour, it vvas concluded that white flour was ns 
good, and in some wav better than whole wheat flour 
This seemed especialb true when the metabolic 
balance of minerals were studied bv stool and urine 
analisis along wath food analvsis Their conclusion 
ought to be taken vvath reseive because their diets 
were not planned in accordance with the well-kaiowai 
principle that for the studv of ani' one ingredient, the 
diet should be adequate with respect to all other 
kmowai factors Tbe\ did not have anv control over 
the amount of fresh fruit consumption which defi 
nitelv affects calcium balances Most of the subjects 
were in negative calcium balance most of the time due 
to the restriction of milk This and other consider- 
ations make it appear that the results should be ac- 
cepted wath reserve, as well as the English procedure 
of using a wheat meal of 85 per cent extraction foiti- 
fied bv calcium carbonate and the addition of thiamin 
to white flour (J Phvsiol, 101 44, 1942), (Lancet, 
242 588 1912) 

Chastfk Paralysis in Foxes and tVemielcs Disease 
II 1/nii Chastek paralv SIS IS an acute d'etarv disease of 
foxes fiist observed on the fox mneh of J S Chastek 
Clencoe, Minnesota The disease is caused bv including 
10 per cent or more of uncooked fish in the ration of 
the fox and mav be cured or prevented bv glvang 
adequate amounts of thiamin The tentnl nervous 
svstem pathological changes of Chastek paralvsis 
closelv resembles those of Wernicke’s dise ise and the 
greatei me dence of hemorrhage in the former mav be 
due to species differences or to the fact that m the 
human disease other deficiencies are also present But 
(hiamin does reverse the ophthalmoplegia and help® 
the state of clouded consciousness in human svndrome 
(Am J Path, 18 79, 1942), <J Kutritwn, 21 243, 
1942) (Quart J Studies on Alcohol 2 73 1941) 

Food to Allied Nations The Agricultunl Markebng 
Administration ( AMA) shipped nenrlv GOO 000000 
pounds of food and other agricultural commodities to 
Allied Nations m Julv, of which grams and cereals 
comprised 148 000,000 lbs , meats and fish 122,400,000 
lbs dairv products and eggs 64 000 000 lbs Dunng 
the 3 months prior to August 1 vve sent to the Allied 
Nations 7530 lb® of ascorbic acid and 5738 Ib^ of 
thiamin Wild Rice is an excellent source of nicotinic 
vcid The WPB recentlj requisitioned 80 per cent of 
all canned salmon saidines and pilchaids from the 
1942 pack for militan forces and Lend Lease, with 
release foi civilian consumption if and when these 
othei needs are met Rend A Symposium on Bapi- 
ratory Enzymes edited bv Pern Wilson, Univ V isc. 
Press Madison, 1942 pp 281 and The Biological 
Action of the rifamiiis, edited bv E A Evans, Jr,, 
Lniv of Chicago Press Chicago, 1942, pp 225 Ad- 
dress the Council on Foods and Nutrition A M A , 
535 N Dearborn St , Chicago and ask for Food Charts 
which show the sources of the dietan essentials At 
Aibanv and at Rochester New A oik have been set up 
training schools in food dehydration conducted bv 
Agricultural Research Administration and the Agnc. 
Maiket Admn, which is the Lend Lease p irchnsing 



JnuB, D D 
SUncH 1048 


Volume lo 
Number 3 


Adenylic Acid m the Treatment of Agranulocytosis and Mucous 

Membrane Lesions 

"Some Biochemical Aspects of Leukopenia" 

By 

SIMON L RUSKIN, M D 

NEW YORK NEW YORK 


D espite om knowledge of Vitamin B Complex and 
the individual factors that aie already common 
knowledge, theie still has peisisted the feeling that 
■whole dned veast and livei powdei possessed an ele- 
ment of impoitant nutiitional value not vet isolated 
Mai tin and Koop in discussing the piecancerous mouth 
lesions of aintaminosis d desciibed the advantages of 
diied gianulai veast particulailv in its good effect on 
the moi ale of the patient and the feeling of well being 
which the\ derive fiom it They also obseiwed aftei 
administiation of dried gianulai veast, a maiked ira- 
proiement in stomatitis and chionic eiosions of the 
mucous membiane of the mouth and tongue The\ aie 
of the opinion that these beneficial icsults aie due, not 
only to the comraonlj associated elements of the B 
Complex, but to othei factois ivhich they have not yet 
investigated 

It is the object of this papei to show that the ele- 
ment of the B Complex largelj lesponsible foi the im- 
pioiement in the mucous membrane lesions as well as 
the geneial feeling of well being, inci eased eneigy, 
and impioved moiale, is to a laige extent due to the 
, adentlic nucleotide present in both yeast and liver 
powder Fuithei it is heie suggested that nucleic acidj 
lepiesenting all foui nucleotides be legaided as anj 
essential component of the B Complex 

In oui studj of the B Complex, it is stiange that 
the veiy core of the gemmal mateiials obtained fiom 
the vegetable embiyo and fiom yeast oi hvei which is 
essentially the nucleic acid has been excluded from 
the classification of vitamins Unfortunately, our 
knowledge of the phj siological activity of the nucleo- 
tides comprising the nucleic acid is incomplete How- 
ever, from the data that is accumulating at present, 
there can be no doubt that nucleic acid and its nucleo- 
tides w’lll take its place in the B Complex Already one 
of the four nucleotides, adenylic acid, which has le- 
ceived the greatest amount of studN is admitted Spies 
et al, have showm that pellagrins in i elapse aie bene- 
fited b> treatment with nicotinic acid and adenylic 
acid Six patients with malnutrition who had intense 
buining of the oral mucous membranes but no diag- 
nostic emdence of pellagra, were relieved following 
treatment wnth adenylic acid alone Spies’ woik would 
tend to place adenylic acid in the B vitamin group 
The important relationship of nucleic acid to water 
metabolism runs remarkably close in its action on 
edema to that of thiamine chloride The thiamine 
itself has the same pyrimidine stiucture possessed bv 
the nucleotides of nucleic acid I have described the 
relationship of nucleic acid to w^ater metabolism in my 
article on "The Mechanism of Nephrosis in Sinusitis 


in Child! en" and have shown that the reduction of 
edema bj' the ingestion of nucleic acid is in many le- 
spects similai to the improvement obtained writh thia- 
mine chloiide I have attiibuted this influence on the 
water metabolrsm to the fact that rn the oxrdatron of 
the pyrimidine of nucleic acid the end products are 
urea, CO= and pvruvic acid Though urea acts as a 
potent diuietic, the CO- may serve as a factor in the 
regulation of cerebral circulation and the pyruvic acid 
13 fur ther metabolized under the influence of thiamine 
(cocaiboxylase) We thus have an intimate relation- 
ship between Vitamin B^ and the nucleotides A similar 
enzymatic relationship in the eneigj' release and utili- 
zation of sugar occuis fiom the action of the pyiidine 
adenyl nucleotide 

The adenylic nucleotide has been the object of vei-y 
extensive physiological investigation, all of it showing 
an important lelationship between adenylic acid and 
the blood vascular system It not only causes a peri- 
pheral vaso dilatation, and inciease in coionary circu- 
lation, but also has a unique effect in elevating the 
whole blood picture, thus hemoglobin, red cell count, 
and white cell count are simultaneously inci eased 

In my presentation of this effect to the American 
Chemical Society meeting in St Louis, I advocated the 
general use of the adenylic nucleotide in those cases 
where sulfonamide drugs show a tendency to toxic 
influences on the blood vascular mechanism Clinically 
adenjdic acid as the iron salt has been extensively used 
for several years Ruskin and Katz in an article on 
the "Theiapeutic Action of the Nucleotides’’ show'ed 
in a series of w'lde variety of cases a uniform elevation 
of the wdiole blood picture associated with a rapid 
feeling of w-ell being and unique impiovement in 
moiale out of all piopoi'tion to the amounts used 

All of these physiological activities of nucleic acid 
and the nucleotides point to their vitamin chaiacter 
and aigue for their admission into the B Complex 
group This paper is however, concerned with the 
study of mucous membiane lesions most pronounced in 
those diseases chaiacter ized by leucopenia and mani- 
fested in the extreme in the clinical picture of agianu- 
locytosis and then relation to the nucleotides It is 
the further object of this paper to correlate the favor- 
able action of whole dried yeast and liver powder on 
mucous membrane lesions of the mouth and tongue 
with adenylic nucleotide and the othei nucleotides of 
nucleic acid An attempt is also made to show that the 
wide varietj of causes leading to lesions of the mucous 
membiane have a common underlying mechanism that 
involves nucleic acid and the nucleotides 

Our thinking of antaminosis in terms of intake de- 
ficiencies must also be revised, insofar that chemical 
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substances produced in the body bv bacteria, or in- 
jested m the form Of drugs, or physical agents to 
which the individual is exposed, ma\ neutralize or 
block the essentia] action of an adequate supph of in- 
gested vitamins A t\'pical example of such neutrali- 
zing relationship exists between n\ndin and biobn 
Likewnse, an o\erdosage of thiamine maj influence the 
acti\ntj of riboflaMn B coli miv destro\ ascorbic 
, acid In nucleic acid itself, the four nucleotides are 
I balanced against each other between the punne and 
' the pvrimidine nucleotides in precisely the fashion 
that a\ idin bears to biotin Thus, the action of nucleic 
acid on the circulation is ven slight whereas that of 
the isolated adenjlic nucleotide is verj profound A 
studj therefore of the factors that disrupt this balance 
IS in itself a new method of approach to the stud> of 
disease 

In considering lesions of the mucous membrane one 
must first recognize the biochemical essentials of the 
healthj mucosa The mucous membrane secretions can 
be \iewed as an organic outer la\er noncellulai in 
character similar to the cellular cuticuiar laver of the 
skin rather than as a foreign bodj extruded as a waste 
product It forms as such an essential component of 
the mucous membrane An\ factor prerenbng the for- 
mation of the mucous membrane secretion simultane- 
ously disrupts the membrane and exposes it to bac- 
terial imasion as certainh as the loss of the cuticuiar 
]a\ei of the skin, perhaps more so Loss of the se- 
cretions of the mucous membrane leads to dnmess, 
redness, swelling, ulceration and eventual necrosis In 
this manner there raav be formed the ulcero-necrotic 
lesion Long before the advance to this terminal path- 
ologic stage, the loss of the mucous membrane se- 
cretions can be obsened by simple staining methods 
such as painting the membrane with a solution of 
siher nucleinate. It will then be observed that the 
silver stains deeply into the tissue instead of the 
customary superficial coloration 

A study of this mucous membrane secretion shows 
it to be made up of mucin and nucleo protein. The 
mucin IS a relativelv inert material The nucleo pro- 
tein however is a rntal component of the mucous 
membrane secretion and as TichomirofF has shown, 
can precipitate some bacterial touns as well as actively 
inhibit bacterial growth From m\ studies, it appeared 
that the nucleic acid radical was the one most involved 
in this mechanism 

The fact that virus structure has been demonstrated 
b\ Stanley to be identical with nucleic acid gives us 
still further reason to consider nucleic acid as a 
possible anti-virus The significance therefore of 
nucleic acid in normal mucous membrane health, leads 
us simultaneoush to a regard for its importance in 
the occurrence of lesions of the mucous membrane and 
explains perhaps the underlynng mechanism for the 
improvement clinicallv of mucous membrane lesions 
under Vitamin B (\east) therapi and the occurrence 
of the lesions in B Avntaminosis Thus B Avntaminosis 
doubtless also represents nucleotide deficiencv 

To illustrate this point, I am citing in this report a 
'case of agranulocvtosis that was by all clinical judg- 
ment of the severe fatal tvpe but which recovered bv 
the simultaneous administration of veast adenvlic acid 
in substantial dosage in the form of iron adenvlate 
flronvl-Squibb) and muscle adenvlic acid in the form 
of liver extract The clinical improvement started 


dramaticallv with the admmistration of the iron 
adeny late. I am attempting, in this paper, to show the 
wide v-ariety of mucous membrane lesions and the 
unanimitv of their relationship to nucleic acid and the 
nucleotides I am incorporating a somewhat detailed 
description of the biochemistrv of nucleic acid so cs 
sential for the understandmg of the nucleotides. 

The chemistrv and physiologic action of nucleic acid 
and the nucleotides is in itself large enough to merit a 
dmsion of phv siologic chemistrv 

The present studv would tend to mdicate that leuco- 
penic diseases mav be put in one group as far as their 
reaction to adenylic acid is concerned Also the 
common association of mucous membrane lesions and 
leucopenia is not a haphazard one but mav be related 
to the functions of the nucleotides The enzymubc 
action of adenylic acid in caibohvdrate and protein 
metabolism is today recognized The influence of 
adenvlic acid on the blood vmscular mechanism and its 
abilitv to elevate the whole blood picture has alreadv 
been presented by Ruskin and Katz There remains 
now to show the biochemical relations between adenv- 
lic acid and the ulcero-necrotic lesions of the mucous 
membrane in leucopenic diseases 

Broadlv we have come to recognize three sources 
of leucopenias, infections, intoxications, and certain 
metabolic states The first we have alwavs had with 
us, and vve are familiar with the classical leucopenia 
of tvphoid, diphtheria, influenza, kalaazar, the proto- 
zoa] infestations, Vmcents and the spirocheta of svphi- 
hs, the virus diseases, small-pox and chicken-pox 
These have fundamentallv lesions of the mucous mem- 
brane wuth frequenth associated skin manifestations 

The last three decades marks the inti-oduchon of 
chemotherapv of the synthetic chemicals from the 
barbiturates, pyrazalons, benzene, and now more par 
ticularly the sulfonamides With this whole group has 
come another source of leucopenia Unfortunatelv, 
while the leucopenia of infections is more or less com- 
batted by immunologic processes and tends to become 
self limited, no such defense exists for chemothera 
peutic induced leucopenia As n result, following a 
decade of barbiturates, amidopyrine and benzene 
preparations, fatal leucopenias appeared as a new 
clinical entitv, and as recentlv as 1922 Schultz de- 
scribed the first case of agranulocvtosis Here too, 
the clinical picture was an ulceronecrotic lesion of the 
mucous membranes with or without skin manifesta- 
tions 

The third group of leucopenias is that of metabolic 
sources including avitaminosis pregnancv and ehmnc 
terium and represents the mildest of the leucopenias 
yet essentiallv periods of chemical imbalance 

In seeking a common denominator for leucopenia 
one IS lead to the reticuJo endctthelial svstem as defi- 
nitely as to the thy roid in thyrotoxicosis The next step 
in the study was to determine the chemical kev stones 
of the reticulo endothelial svstem Since the nuclear 
elements of the blood stream are supplied bv that 
tissue, the structure and metabolism of nucleic acid 
appeared the logical objective This was particularlv 
interesting since in an earlier studv of the biochemis- 
trv of mucous membrane disturbances published under 
the misleading title of “The Mechanism of Nephrosis 
in Sinusitis in Children' I arrived at the importance 
of nucleic acid in the treatment of mucous membrane 
diseases such as sinusitis and nasal aliergv 



Joun. D D 
MARCir I04S 


RusKiN — T reatment of Agranulocytosis and Mucous Membrane Lesions 


SJ 


The studj of nucleic acid revealed the role of the 
nucleotides and their importance as a therapeutic 
agent It is well for us to sciutinize then chemical 
stiucture and phjsiologic action and their relationship 
to the leticulo endothelial sjstem 

THE BIOCHEMISTRY OF NUCLEIC ACID 

The nucleotides, which aie foui in number, aie 
united togethei to form the single molecule of nucleic 
acid which, as its name implies, occurs chiefly in the 
cell nucleus and since it is a composite of a nitiogen- 
ous base, a iibose sugai related to iiboflavin and 
phosphoric acid, it constitutes the bulk of the non- 
pi otein nitrogen in oui food As a lule, it is linked 
with protein radicals foiming nucleoproteins that 
entei into the stiuctuie of mucous membiane se- 
cretions and the building stones for cell gioivth That 
an important relationship between this non-pi otein 
nitiogen of nucleic acid and protein nitrogen exist, I 
pointed out in my paper dealing wnth nucleic acid 
therapy in allergic states, w'herein I showed that 
feeding the non-pi otein nitrogen of nucleic acid to 
allergic patients definitely diminished then sensitivity 
to protein nitrogen I explained this empirical find- 
ing on the basis that allergic patients are commonly 
those who have protracted mucous membrane in- 
fection as in sinusitis or disturbances such as colitis 
whereby large amounts of secretions rich in nucleo- 
protein have been lost The protein radicals are easily 
replaced by the dret, whereas, the nucleic acid radicals 
are not so readily acquired A point is reached where 
a deficiency in those non-protein radicals occui's and 
with it comes a sensitivity to pi otein nitrogen I 
w'ould not venture to attempt a solution of the problem 
1 of allergy on aS simple a basis as this nevertheless, 
i the empirical fact that nucleic acid feeding is strik- 
' ingly helpful, remains 

To proceed further in the consideiation of the 
nucleotides, we find all four nucleotides have a common 
structure Thus the base is united with a glucoside 
which in plant nucleic acid is d’ribose and in animal 
nucleic acid d'ribodesos, ns W’ell as to phosphoric acid 
A picture of nucleic acid would be as follows 

( — Phosphoric acid -sugar-purine (Adenylic nu- 
cleotide) 

( — Phosphoric acid-sugar-pyrimidine (Cytidilic 
nucleotide) 

( — Phosphoric acid-sugar-pyrimidine (Uridjlic 
nucleotide) 

( — Phosphoric acid-sugar-purine (Guanjlic nu- 
cleotide) 

Let us now look closer at their chemical structure 
The outer twm nucleotides are purines and have the 
general structure 

N - - C 

t I 

C C - Nv 

1 ‘ t c 

N - - C - N ^ 

To this type of stiucture belong the well knowm 
stimulants and diuretics, caffeine, theobromine and 


theophjllin Adenosine, which is of this gioup has 
been shown to play a role in the stimulation of the 
1 eticulo-endothelial system, and more recenth to be 
closely related to energy exchange in the muscle 

The recent report of Martin of the Warner Research 
Laboratory to the American Chemical Society of the 
stimulation of the growth of cultures of stieptococci 
bj adenine indicates the general growth stimulating 
properties of adenine for bacteria as well as foi phrsi- 
ologic cell multiplication Adenrlic nucleotide, accoi fl- 
ing to Rlartin, does not have the same effect in stimu- 
lating bacterial growth It apparentK does not 
influence bacterial growth The aden\hc nucleotide 
does, howevei, seem to be related to the stimulation of 
the reticulo-endothelial system so impoitant in le- 
sistance to infection 

Guanine has as yet leceived but little successful in- 
vestigation 

The othci two nucleotides, thvmine and crstosme, 
are again diffeient from the puiines — thev are the 
pyrimidines and hare the structuie 

N — C 

I I 

C C 

t I 

N — C 

To this group of stiuctures belong barbituric acid 
and the depressants Thus veional w’ould be 


- CO 




The change of diffeient groups on the 5 caibon 
gives us a phenobarbital, (luminol), amjtal, etc The 
still further breakdown of the pyrimidines yields 
hj dantoin. 


from which is denred the profound depressant pheml 
eth>l hydantom (nirvanol) and dilantin sodium The 
final oxidation of the prrimidineb goes off into uiea, 
CO_ and pvruvic acid 

Thus we see that in nucleic acid w’e aie dealing with 
a balanced mechanism of basic stimulants and de- 
pressants Doven showed that the injection intra- 
renouslj of the whole nucleic acid in dogs induces a ’ 
narcosis and lowers greatly the coagulability of the 
blood ' 

The guanine nucleotide is probably related to CO„ 
exchange, but the literature on that is almost baiien 
A summarj of the physiologic action of the nucleo- 
tides reveals the extent of their importance 
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Adenine Nucleotide 
Guanidine Nucleotide 


ANALYSIS OF NUCLEOTIDE ACTION 
NUCLEIC ACID 


CvRtadilic Nucleotide 
Undvlic Nucleotide 


N - C 

f 1 

C C - - N 

» ’ C 

N - C - - N 

Punne structure resembling 
caffeine, etc 


N ~ - C 

I 1 

C C 

t I 

N - - C 

P\nmidine structure 
resembling Barbitol 


Stimulative 


cajH 

0 

I 

CH^ 


C 

1 

0 - N - CH^ 
» C ^ 
C - N 


Depressant 

HN - - CO 

t I 

GO C 

1 t 

HN - - CO 




1 Stlznalat<^ reticuJo endotheHftl «y»t«n Indutes 
tosU 

2, Increases coronary circulation 

3 Partlclpatea In carbohydrate metabolic 

4 Participates in moscle tnetabolisnu 

5 Acts as coenijTne 

6 Glandular etlinulant 


leucocy- 1 Precipitate* toxins and binds toxalbumln 

2. Induces leucopenta on Injection. 

3. Inhibits bacteria] rrowth 

4 In atronper dilations U antiseptic. 

& Acts ilXe barbitorate on metabolism 


In this analjsfs the guanvhc nucleotide is grouped 
with the adenylic because of their punne tiqie of 
structure Ne\ ertheless, the functions described are 
those of the adenjlic nucleotide The currenth used 
^pentnucleotides represent a mixture of the adenvlic 
and guamlic nucleotide in uncertain proportion The 
guanvlic nucleotide is easilj hidrolvzed from the* 
nucleic acid molecule and so readilj obtained, but the I 
ndenilic is isolated mth great difficulty and in small 
amounts In fact, from some batches of nucleic acid 
we failed to get anv ademlic nucleotides at all Since, 
ns Hoffman points out the ade^^llc nucleotide in con- 
trast to guanylic caused the strongest leucoc\’tosis, one 
can readn\ see that in administering pentnucleotide 
the therapeutic agent mav in some instances be de- / 
ficient in aden%lic nucleotide and thus account for I 
some failures m nucleotide therapy 

A glance at the formula of adenilic triphosphoric 
acid shoivs an interesting structure 


We see in it a p^TlmldIne nucleus related to the 
pyrimidine of Vitamin B This relationship is suf- 
ficienth close to base misled several excellent investi- 
gators, Guha and Chakrovorts into belies mg that the 
irradiated adenine sulphate was Vitamin B This was 
disproved by Williams (41) who demonstrated that 
Vitamin B svas a py nraidine thiazole compound This 
\Ttamin B like action of the pyrimidine of the adens he 
acid receues further correlation with the Vitamin B 
through the description of ghcogenic actisaty of Vita- 
min B bv Layos (18), Peters (26) and by Krebs 
(17) Thus adenslic acid and Vitamin B ha\e similar 
action in carbohydrate metabolism 

The role of the sugar portion may be related in 
action to the ribose of nboflavin The action of phos- 
phonc-psrophosphonc mechanism in relation to muscle 
energv exchange^ has been demonstrated bs Heidel- 
berg 

This chemical orientation of the ademlic nucleotide 
now permits us to scrutinize the physiologic role al- 
ready ascribed to it The direct relationship of the 


Pyrinaciane 


N - 

1 

- C 

I 

NHg 

hC 

c - 

- N. 
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1 

CH 
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Sugar (rebo&e or 
rebodecose) 


Triphosphoric 


OH Ofl ' OH 
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Adenosine Triphosphoric acid 


OH OH 
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P. 0 P - OH 
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adenylic nucleotide to hemoglobin and eiithiocyte 
le\el as iiell as to the leucocj^c count, Mas demon- 
strated by Buell (1) points to the intimate lelationship 
of the adenjdic nucleotide m the normal functioning of 
the reticulo endothelial svstem 
The lole of nucleic ncid in the binding of toxin has 
been inteiestingly demonstiated by the Russian in- 
\estigator, TichomirofF ttHiether the toxin, be it bac- 
teiial such as in diphtheria, typhoid, oi scarlet fever, 
which are now demonstiable, or organic, such ns iicin 
01 benzene and its derivatnes, or metallic, as aisenic 
and meicurv, +he end lesult of the invasion of these 
substances is the call on the oiganism foi neutiali- 
zation of the toxin bi the leticulo endothelial system 
\\niethei this in\olves a drain on the nucleic acid 
metabolism is a question deseiving of fuithei investi- 
gation The fact that bactei lal invasions of organisms 
pioducing a definite toxin Is associated with mani- 
festations of leaction upon the part of the mucous 
membrane, lymphoid tissue, bone maiiow and spleen, 
all of which aie the iichest sources of nucleic acid, 
would seem to indicate that such relationship exists 
Nucleic acid does not occui free in the blood stieam, 
except in veil’ small amounts, but is available through 
the leucocjtes oi mucous membiane secietions, both of 
which aie knowm bariiers to toxin invasion The 
adenxhc nucleotide however, occui s normally in the 
blood stieam in 22-37 mg per cent, as showai bi Buelt- 
Perkins (1) The lelationship of adenilic nucleotide 
to the leucocide has recentlj been pointed out by 
Lmbimoia (22), who showed that adenosine tuphos- 
phate, which is the adenylic nucleotide is icsjnthesized 
in labbit leucocjtes duiing lespiiation 
The lesponse of the mucous membiane to disturb- 
ance of leucocyte foimation is quite tvpical, paiticu- 
larlj when of chemical origin Heie as a lule one is 
dealing w’lth a chi onic pi ocess, although acute chemical 
invasion can occur as in the lepoited cases of dinitio- 
phenal poisoning Blocking of the reticulo endothelial 
sjstem b\ chemical agents must be seiiouslv con- 
sidered as a significant factoi Clinicallv, the mucous 
membiane shows an early dn ledness which may be 
the only indication of onset This mav be followed by 
the development of a dry looking edema, with subse- 
quentlv a dij slough and ulceiation, which in spite of 
a noimal oi elevated red blood count looks pale It is 
this dryness of the mucous membiane itself that desig- 
nates the failuie of nucleoprotein secietion foimation 
It is the same drv’ness that has been consideied of bad 
piognostic outlook by the oldei clinicians and is indi- 
cative of an overwhelming infection now con elated to 
failure of the leticulo endothelial sjstem The moie 
favorable cases do not show this complete dimness 
Edema is the direct accompaniment of the loss of 
nucleopiotein, and Wells (40) has shown that edema- 
tous tissues aie pool in nucleic acid In mv previous 
woik I have desciibed the intimate lelationship be- 
tween nucleic acid and watei metabolism It is also 
common experience that excessively diied mucous 
memlnane, not piotected by its secietions, swells 
rapidly It is this edema which has led lepeatedlv to 
the eiioneous diagnosis of peritonsillai abscess in the 
eaijy cases of agranulocytosis 

In considering nucleic acid metabolism one must 
recognize two possible mechanisms as occurring one 
18 the loss of nucleic acid, in neuti alization of toxins, 
such as occui 8 in the reaction to infections like diph- 
thei la, tvphoid, scailet fever, the other is an imbalance 


in nucleic acid occui ring through the upsetting of the 
equilibiium between the two antagonistic elements in 
nucleic acid, the purines and pyrimidines Continued 
administiation of baibiturates is equivalent to feeding 
pyrimidines without the balancing purines That such 
an imbalance can occui is easily demonstrated by feed- 
ing phenyl ethyl hydantoin (Niivanol), a still furthei 
breakdown product of the barbituiate stiueture, the 
hvdantoin One gets piomptly in addition to hjimotic 
effect maiked leucopenia, drv ledness of the mucous 
membrane, rash and high fever like the exanthemata 

That the chemical disturbance of this balance be- 
tween the purine and pyiimidine metabolism of nucleic 
acid w'ould lead to giave consequences is further home 
out bv the fact that some of the cases of agranulocytic 
angina following baibituiates lespond promptly to the 
administration of pentose nucleotide, which is the 
tiade name foi a mixture of adenylic and guanyhc 
acid, 01 to leucocytic extiact or whole sedimented 
leucoev tes 

Foi the guanj’lic acid theie is still no demonstiable 
evidence of specific physiologic action The adenylic 
acid element, liowevei, has been intensively studied as 
has been desciibed, and it alone in the form of adenine 
sulphate has on occasion sufficed in the tieatment of 
agianulocj’tic angina as shown by Reznikoff (29) 
Supplving adenylic acid, w’hich is piefeiable to adenine 
sulphate, might be considered an equalization therapy 
in chemical cases If the patient suivives the acute 
imbalance and avoids fuither chemical insult, the 
patient may lecovei promptlj 

Nucleic acid and the nucleotides aie also susceptible 
to the chemical action of ultra-violet lays Pincussen 
and Flow’s (27) showed that nucleic acid exposed to 
the lajs of a nitial lamp of 300 N K show’ed pio- 
nounced splitting when combined with eosin as a 
sensitizer oi alone Othei investigation demonstiated 
that light ladiation caused a fuither oxidation of the 
purine bases We see, theiefoie, that the physical 
agents likewise can pioduce an inequality in the 
balance between purine and pyrimidine nucleotides 
with the pi epondeiance of the lattei inducing leuco- 
penia 

We see, theiefoie, that in dealing with leucopenic 
states we aie confronted with a variety of mechan- 
isms, bacterial toxins, therapeutic toxins, chemical and 
phj’sical toxins, all of which aie alike able to disturb 
the nucleic acid metabolism producing a closely le- 
lated clinical pictuie The failuie, howevei, of nucleo- 
tide therapj in some cases indicates that other un- 
lecognized chemical mechanisms besides that of nucleic 
acid may distuib the noimal reaction of the mucous' 
membianes 

An expel imental approach to the lelationship of the 
nucleotides to diphtheiia toxin was earned out in- 
foi-nially by Mi Gi eenwald at the Board of Health 
labor atoiy and myself We found that animals le- 
celving a lethal dose of diphtheria toxin and a simul- 
taneous injection of manganese nucleotide suiwived, 
while those not receiving the nucleotide died A similai 
experience occurred in a senes of four severe typhoid 
cases seen by Di R E Lopez It was in a familj’ 
vvheie two children and the father contracted typhoid 
from a newly hired cook On my recommendation one 
of the children received daily for three days an 
ampoule containing 2 cc of a 3% solution of manga- 
nese nucleotide The child's white blood count rose 
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from 2,000 to 8,000 in forts -oigM hours She was the 
only one of the three who sum’s ed 

In a previous joint publication u ith Dr Ehhu Katz 
we presented a senes of tuenty cases of moderate 
leucopenias of various tvpes which were improsed by 
the administration of iron nucleotide (Ironjl Squibb) 
Thus w’e see that it is necessarv to consider agranu- 
locrtosis by \newing the whole picture of leucopenia 
and the entire group of conditions manifesting de- 
pression of bone marrow function In this connecbon 
■we must group together infections, intoxications, and 
phisiologic derangements invohing the reticulo-endo- 
thelial sjstem, and inducing among other signs a de- 
pression of the white cell count. 

MTien we do this we enlarge our concept of mucous 
membrane lesions and their relation to nucleotide 
theiapi An added factor in the treatment of timhoid 
fe\ei, diphtheria, and the gamut of leukopenic dis- 
eases thus appears on the horizon In addition, at- 
tention IS focused on the prophylactic value of nucleo- 
tide therapr in milder cases not suffering from the 
profound ulceronecrotic lesions of advanced leucopenic 
states, but rather like those cases described bv Roberts 
and Kracke (SO) shownng fatigability, nervousness 
and insomnia, so commonh observed bv them in 


V OUIUt 10 

women over forty, and associated with moderate leuko- 
penias In this group of cases the uses of the ferrous 
salt of adenviic acid has been extensivelv described in 
a previous article bv Ruskin and Katz (36), which 
demonstrated the elevation of the whole blood -picture 
bv the dailv admimstration of Iron Adenylate 

The enormous contribution to therapy which the 
sulfonamides represents poses a critical problem not 
onlj for the earh recognition of Jeucopema and cessa- 
tion of therapv, but also the correction of leucopenia 
with the possibilitv of a resumption of sulfonamide 
treatment In the adenvhc nudeotide we have the 
possibility of aiding in resistance to infection and 
simultaneouslj correcting the leucopenia of the sulfo- 
namides 

The following case reports show the value of the 
iron nucleotide (Ironjl) in an almost fatal case of 
agranulocytosis which mav have been precipitated bv 
sulfonamide therapy and three additional cases show- 
ing a quick correction of the leucopenia incident to 
sulfonamide therapj 

Recentlv% the e.vperiment of Spicer, et al, showed 
that agrnnulocj’tosis, leukopenia and hvTXwellulanty of 
hone marrow will develop in rats fed a purified diet 
wath sulfagnanidine and sulfasu-xidine This blood 
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d\scrasia was prevented or successfully treated wth 
whole dried hvei or with ceitam livei e'^tracts Thus 
if we coi relate oui factors we find that adenylic acid, 

01 substances containing adenvlic acid, have both 
clinically and experimentally exercised a coiiectional 
influence on leukopenia and its associated disturbances 
The clinical employment of adenylic acid as a ciicu- 
latoii Mtamin can thus be established It has now' 
been lelativelv wudelj used w'lthout evidence of toxic 
manifestations othei than fleeting vasodilatoi effects 
and slight diviriness In adenylic nucleotide we now 
have an additional component of the B complex whose 
physiological piopertios will doubtless find new fields 
of application 

The iollowiug case lepoits aie of mteiest not onlv 
for the response to the pathologic condition, but also 
as evidence of the clinical use of adenvlic acid as an 
iron salt in relativeh laige doses 
The patient, Fannie A, age 26, mariied, seen at 
Bionx Hospital, gave the following histoiy on ad- 
mission 

Three weeks piioi to admission, the patient had a 
sore throat and w'as tieated at home w'lth Sahpyiin, 
twelve capsules containing 7K grains each Two days 
prior to admission she complained of a soie thioat 
again, had chills and a use in tempeiatuie to 106° On 
examination, a membianous exudate was seen on both 
tonsils Hiphthcua culture was negative but a throat 
sraeai showed streptococci She therefoie received at 
home, ivithin twenti-four hours, 46 giains of sulfa- 
nilamide by mouth in divided doses, and 20 cc of 
2}/!% Piontosil solution, intramusculaily, in two doses 
Hei temperature rose, howevei, the next morning (two 
davs after beginning of illness) to 106 4° The patient 
complained of nausea and vomiting, and was hospi- 
talized 

Examination on admission levealed a lestless, 
young, female, acutely ill, wuth small patches of 
exudate on both tonsils This exudate was soft, 
giaj'ish in appearance, and easily removmble Cervical 
glands weie enlarged and tender Temperature 106 8°, 
pulse 120, lespiiation 26 

The outstanding feature on admission was a white 
blood count of 370 cells with 3% polys and dl7< 
lymphocytes and a 77% hemoglobin with a red blood 
cell count of 4 3 million The following day no polys 
were seen in the blood smeai Two days latei a sternal 
puncture was earned out showing a typical hypo- 
plastic tvpe of agranulocytic maiiow — 71% lympho- 
lytes, 2% plasma cells, 5% leticular cells and 22% 
granulocytes, showing toxic gianules Follownng two 
blood transfusions, hei white blood count was 830 cells 
with 10% neutiophiies, 40% band forms, 46% Ivmpho- 
cytes and 3% monocytes On the fourth day, patient 
became markedly jaundiced and appealed toxic Livei 
and spleen, howevei, were not enlarged HTiite blood 
count was 1050 wuth 16% polys, 21% band forms, 3% 
monocytes and 51% Ivmphocvtes Consultation with 
Dr Ruskin confirmed the diagnosis of agranulocytic 
angina 

Patient’s treatment consisted of almost daily' blood 
transfusions (six in a period of nine days) during 
which 2300 cc of citiated blood w’ere administered, in- 
jections of Iionyl ampules eveiv foui houis to a total 
of thirty-six ampules, and 134 units of Lilly Concen- 
trated Livei Extract in two-units per cc dosages Hei 
condition impioved, jaundice giaduallv disappeared. 


and w'hite blood count continued to rise until a sternal 
punctuie taken on the ninth day showed active re- 
generation of all bone mariow elements She was dis- 
charged on the eighteenth day after admission with a 
white blood count of 7476 showing 66% neutrophiles, 
31% lymphocytes, 6%, monocytes and 7% young forms 
One week latei the white blood count was 8300 

Six months latei her white blood count was 10,800 
with 64% polys, 30%, lymphocytes, 6% monocytes and 
the hemoglobin was 98% with a led cell count of 5 1 
million 

Patient shows complete recovery and is feeling well 
Aside from the blood picture, the change in clinical 
well being w’as sti iking after the onset of ironyl 
therapy The appetite impioved, the patient began to 
feel aleit and stronger and the jaundice leceded 
Barbara L , female child, age 4, had been tieated in 
Apiil, 1939, for three weeks foi acute otitis media and 
had been leceiving thiee giains of sulfanilamide eveiy 
four hours from the onset of the illness The leucocyte 
count, which had langed between 9,400 and 7,200, 
suddenly fell to 3,200 Sulfanilamide therapy was 
stopped The ear signs indicated a progression of the 
otitis and eailv mastoiditis lion adenylate (Iionyl- 
Squibb) was stai-ted The patient received five dailv 
doses On the thud day, the leucocy'te count returned 
to 9,400 with 52^0 polynucleai cells and a mastoidec- 
tomy was peifoimed Sulfanilamide therapy was le- 
sumed collateial mth the iionyl administration for 
the fiist thiee day's post-opei atively and was followed 
by uneventful lecoveij' 

patient Mrs O A C St, C Hospitnl 
DIAGNOSIS streptococcic sore throat 

Sulfanilamide therapy started leukopenia corrected by 
Ironjl Injections 
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Mrs 0 A C , patient at the St Cathei ine’s Hospi- 
tal The patient was seen in Apiil, 1941, by Di 
Can aba for tieatment of a streptococcus sore throat 
She leceived sulfanilamide 16 giams eveiy four hours 
for two days A blood count taken April 22, 1941, on 
the third day of the disease, showed a leucocyte cell 
count of 2,600 polynucleais 36%, lymphocytes 50%, 
mononucleai 6%, eosinophiles 3%, myelocytes 6% 
Iron adenylate therapy was instituted She received 
daily injections of (Iionyl-Squibb) Twenty -foui 
hours latei hei leucocy'te count went up to 6,500 with 
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52% poljTiuclears and on Februarv 28, 1941, her 
leucocyte count was 8,600 with 72% poljTiuclear leuco- 
cides Her clinical recoierv was i-apid 
Mr G, age 52, was seen in May, 1989, suffering 
from an acute streptococcic sore throat He recei\ed 
one gram of sulfanilamide e\erj four hours for three 
days with marked clinical improvement On the third 
day the leucoci-te count fell to 2 700 and the patient 
showed onset of cjanosis and slight jaundice He re- 
ceived an ampoule of iron adenjlate (Ironvl-Squibb) 
twnce daih for four dajs His leucocvte cell count 
after the fourth injection was 5,000 with normal 
differential count and his recovery was quite complete 
at the end of the week. 


VotCHE Id 
Nchhi j 

Sirs E L, a patient of Dr Carraba at the B R 
Hospital was admitted wnth the diagnosis of broncho- 
pneumonia on January 2, 1939 Her white blood count 
on that daj was 8,100 leucocytes with 615 ^ neutro- 
philes Sulfapvridine therapy was not started becau<ie 
of the low leucocvte count Iron adenvlate (Iroml 
Squibb) therapy was instituted on Jannarv G followed 
by a rise in leucocjde count to 12,650 Sulfapvridine 
therapj was begun and iron adenylate injecbons con- 
tinued collaterallj for six da\s The succeeding leuco- 
cjde counts ranged 20,000, 25,650, 13,000, 19,350 The 
patient made a rapid uneventful recover} Pneu 
mococci were not found in the sputum and the case 
was considered as influenza bronchopneumonia 
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Considerations on the Diasnosis of Large Gastric Ulcers and Implications 

as to Treatment 


Bv 

FREDERICK STEIGMANN, MS, M D 

CHICAGO lU-INOIS 


F or man\ j ears it hag been the conviction of a few 
clinicians and particularly of those at the Mavo 
Clinic, that ever} gastric “ulcer" should be looked on 
with concern and watched closel} The Mavo Clinic 
view has been also, that ulcers larger than a quarter 
are particularh likely to be malignant. This was 

• From the Cook County HoepKal. Departments of Therspeutlc* and 
Internal Medicine nnd the University of BHnols Collect of Medicine 
Department of Internal Medicine 


showTi statisticallv bv Alvarez nnd MacCarti (1) and 
others (2) This view was onl} slow!} accepted, and 
even today manv patients are dving of cancer of the 
stomach because for months the} were treated on the 
assumption that any crater-hke lesion seen, in the 
stomach should be looked on as benign (3) until it has 
been proved otherwnse 

Because opinion in the matter does not seem vet to 
have entirely crystallized, I wish here to report con- 
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elusions deiived fiom a study of ovei two bundled 
cases of laige gnstiic ulcei seen at the Cook County 
Hospital in the last ten veai s The patients with these 
ulcers repiesent about a fifth of those Mitli gastiic 
ulcei seen in the Chnic and the Hospital duiing the 
time specified klost of them hid lepeated X-iay ex- 
aminations follow-up studies, lepeated Ewald-meal 
tests, and stool examinations 

Eveiy patient in ^^hom a laige gastric niche was 
diScoveied on X-ia\ examination, and who was thought 
b> the 1 oentgenologist to have a benign ulcei, was 
put on an intensne medical legimen Some patients 
■were subjected to a continuous colloidal aluminum 
drip foi 8-10 davs If no clinical and X-iay inipiove- 
ment nas noted within 3-4 weeks, exploratoiy lapa- 



Fig 1 Showing two large irregular benign gastinc ulceis 
(A and B) which weie diagnosed as ulcerating caicinonias 
on X-ray, and two comparatively smooth niches (C and D) 
which were diagnosed benign on X-iay and pioved to be 
malignant on histologic examination 

lotoniies weie perfoimed In lecent yeais suigeiy 
was resoi-ted to in many cases, even when the roentgen- 
ologist leported the ulcei benign but the gastioscopist 
called it malignant At times, when a laige iriegulai 
ciater was called malignant bv the roentgenologist 
but benign by the gastroscopist, the patient was put 
on the tiial medical legimen foi 3-4 weeks 
The lesults to date cause my colleagues and me to 
question the conectness and value of the signs and 
symptoms thought by some to be typical of benign oi 
malignant ulcei s Indeed, even the piogiess and 

clinical course of a patient with large gastiic ulcer is 
at times no ciitenon to he relied on As one sees 
more of these cases one realizes that theie aie no 


svmptoms, signs, laboratoii tests, X-iay oi gastios- 
copic findings which will deteimine the natuie of a 
laige gastiic ulcei The i espouse to medical manage- 
ment IS often misleading At times, even the surgeon 
and pathologist cannot diffeientiate a benign fiom a 
malignant gastiic ulcei, and only histologic exami- 
nation of the lesected lesion will give the exact diag- 
nosis Hoivevei, it must be emphasized that the his- 
tologic sections have to be taken fi oni vai lous pai ts of 
the laige ulcer ciatei (walls, flooi, and maigins) be- 
foie a definite opinion can be given Failuie to follow 
this piecaution has lesulted in patients dying of a 
cnicinoma seveial months aftei the lesected lesion 
ivas lepoited benign 

X-iay findings aie supposed to be 95 pei cent col- 
lect in the diagnosis of peptic ulcei In cases of laige 
gastiic ulcei, howevei, diagnostic eiiois aie made m 
both diiections (4), le, lesions diagnosed as benign 
bv X-iay may be malignant, and vice veisa (Fig 1) 
Similaily, ceitain clinical and laboiatoiy data which 
supposedly point to the one oi the othei type fail ua 
in the case of the laige gastiic ulcei 

When we checked some cuirent theoiies in legaid 
to the chaiacteiistic symptoms of benign gastiic 
ulcei s, w'e found the following fallacies when these 
theoiies weie applied to diagnosing the laige ulceis 
of oui senes 

(1) Long duiation is usually assumed to point 
toward a benign lesion Howevei, m oui senes of 
laige gastric ulcers which pioved to be malignant, 
theie weie seveial patients w’ho gave long histones of 
indigestion On the other hand, a histoiy of less than 
one yeai’s duiation of gastiic symptoms w'as obtained 
111 almost 20 per cent of pioved laige benign gastiic 
ulceis This disci epancy in the histoiy is usually due 
to difCeiences in pain toleiance Moieovei the patients 
seen in oui clinic being mainly of the low'ei social 
stiata, mav possibly have neglected “mildei” gastro- 
intestinal symptoms Since, howevei, similai obsei- 
vations have been made in othei clinics, it is safei to 
assume that with anj class of patients the duiation 
of symptoms in the piesence of a laige gastric ulcei is 
not a leliable point in differential diagnosis Similaily, 
peiiodicity of symptoms was found in both cases of 
benign and malignant ulceis 

(2) The age of the patient is of little help in the 
differential diagnosis of laige benign and malignant 
gastric ulceis Eighty-two pei cent of the patients 
w'lth large benign gastiic ulcei were ovei 40 yeais of 
age, while dm mg the same peiiod seveial instances 
of caicinoma with ulcei-like niches w'eie found in 
patients below 40 

(3) The tjTje of pain, and its response to food, 
alkali, 01 vomiting, were not of much diagnostic value, 
since similai complaints weie obtained fiom patients 
W'lth both types of lesions About four pei cent of the 
patients with benign lesions reported no relief from 
any kind of medication, while, on the other hand, 
several cases later diagnosed as carcinomas secured 
relief foi short periods on an alkali legimen Further- 
more, large gastric ulceis may cause pain wbich is 
more persistent and not quite chaiacteiistic of the 
ulcei syndrome, in that remissions become laie and 
usually effective measures aie found inadequate The 
pain produced by large ulcers is best ex-plained bj 
Rueis and Diy (6) who state that large ulceis which 
progress beyond the confines of the bowel invade 


90 


Amerigaiv Journal op DicEsin’E Diseases 


VoLL-Vr 2£l 
KUXBOI » 


tissues guarded bj spinal sensorj nerves The pam is 
then projected oier the peripheral distribution of the 
involved nerves, thus hanging and distorting the 
original sjndrome to such an extent that mahgnancv 
IS suspected This non-tjpical pain together with a 
history of short duration in an individual of carci- 
noma age 13 freguentlv responsible for the fact that 
many cases of large gastric ulcer are diagnosed as 
cancerous 

(4) Weight loss, anorexia, and weakness are 
common sjTuptoms in our series of benign gastnc 



angularis 

ulceis, and could not serve as differential diagnostic 
points In seveial instances loss of weight running up 
to 40 pounds vvas recorded 

(6) Hematemesis, melena, and anemia were also 
pi eminent sjTnptoms m our series, but these again 
could not be us^ in differential diagnosis of ulcer and 
carcinoma, since these svmptoms occurred in both 
conditions 

(6) Free acid values above 40 degrees are usually 
regarded as pointing to benign lesions We found 
howev'cr, that only 30 per cent of the large ulcers had 
an acid value of above 40 degrees while 33 per cent 
had free acid below 20 degrees In seven per cent of 
the cases achlorhjdna was found In contrast to the 
above, cases with carcinoma of the stomach mav fre- 
quentlj show hjTierchlorhydria (Fig 2) 

(7) The continued presence of blood in the stool 
is considered indicative of malignant ulceration The 
■ disappearance of blood on medical management sug- 
gests a benign lesion In our senes both tjpes were 
met, i 6 , some benign lesions continued to show 
chemical blood on treatment, while in others the blood 
disappeared However, m a few instances of ma- 
JigusDt ulceration, the stools became free of blood on 
medical treatment 

(8) The various X-raj signs described as differ- 
entiating a benign from a malignant gastric ulcer 
refei particularlv to the size of the ulcer, its depth, 
its relation to the wall of the stomach and the rugal 
pattern, its location, and secondary signs (such as 
incisura opposite the ulcer, pylorospasm, or pain on 
pressure) Increase or decrease in size also are diag- 
nostic points In cases of large gastric ulcer, however, 

a. most of these points fail as diagnostic criteria mainlv 
because of the distortions that occur in these lesions 


The size of the niche is of significance m differenti- 
ahon To be sure some of the largest ulcers are benim " 
vyhile some carcinomatous ulcers are rather small 
(Fig 3) Still, a large niche should make one more 
cautious as a malignancy masquerades more fre- 
quenth as a large than as a small gastnc ulcer 

The depth of the crater is an unreliable diflFerentlal 
sign, as it IS frequently modified hr edema or infiltra- 
tion around the lesion, or miscellaneous debris in the 
floor of the ulcer Some benign lesions show marked 
depth vdth ragged and irregular margins, while ma- 
lignant ulcers appear wuth comparativ elj shallow 
craters and smooth margins 

Benign gastric ulcers appear as if sculptured on the ~ 
wall of the stomacli, ex'tending bevond the normal 
confines of the gastnc lumen Due to the chromcity 
and large amount of swelling and induration of the 
margins of the craters, manv of these large lesions 
appear as if arising in a filling defect beneath the level 
of the lesser curvature, thus givnng the impression of 
a halo about them These were, hence, diagnosed as 
malignant This process explains whv, in large ulcers, 
the radiation of rugal folds towards the crater may’ 
not be clearly demonstrated, and why the margin of 
the lesion appears effaced, with a seeming disap- 
pearance of the mucosal pattern 

The location of the lesion seems to be a more de- 
pendable X-raj sign in cases of large gastric ulcer 
in our series of proved large benign craters, over 90 
per cent were found in the pars media, i e , above the 
angutus and below the cardia, few in the antral region 
and none on the greater curvature However, a few 
malignant ulcers were met in the pars media also 
Most of the diagnostic eirors occurred with lesions m 
the antral region 

Incisums opposite the lesion were not seen w manv 
cases of large gastric ulcer Thev are apparent!' less 



Pig 3 Showing a large benign gastnc ulcer (A), and 
a Email ulcerating carcinoma (B) 


commonlv associated with large than with small 
lesions On the other hand, in two instances, pseudo- 
incisuras opposite large malignant craters were found 
due to pressure on the greater curvature bv bands of 
infiltrated omentum (Fig 4) 

Pvlorospasm was found in a small percentage of 
large gastric ulcers At times the spasm was so 
marked and persistent that during the entire X-rav 
examination the whole antrum below the crater was 
obliterated, giving a picture of a diffuse infiltrating 
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Fife 4 Showing Psoudo incisuias in ease*; of ulcoiating 
carcinoma caused bj bands of omentum which wore pulled 
upward towards the les<ici curvature b\ the carcinomatous 
masses 

cuicinOTna that had destiojed the lower third of the 
stomach (Fig 5^ 

In almost 10 pei cent of our cases of benign gastiic 
ulcers, an associated ulcer of the duodenum was 
found Such a combination was not obsen'cd m anj 
case of malignant ulcer Hence the presence of a duo- 
denal lesion ma^ be a helpful differential point 

Pam on piessure was found in most of our cases 
with large gastric ulccis, whether benign or ma- 
lignant, and hence cannot bo used as a diffeiential 
point As stated abo\e, the pain seems to be due to 
peifoiation of the lesion into neighboring viscera with 
involvement of the spinal soiisorv nci’vos 



Pig 5 Showing marked antral spasm from a benign 
gastric ukcr on the lessei cui-vature (pars media) lending 
to a diagnosis of possible pyloric carcinoma 


The appeal ance of a “tobacco pouch" foimation due 
to an excessive shi inking of the lessei cuivature le- 
sulting in the nppioachment of the pyloiic aiea to the 
anguhis, strongly suppoits the diagnosis of a benign 
lesion The “tobacco pouch” stomach is fiequently as- 
sociated with delayed emptying or actual letention 
(Fig C) 

Many of the laigc benign ciateis showed diminution 
in size on medical legimen Similar obseivations have 
been made by^ us and others (6) in cases of malignant 
lesions On the othei hand, some benign crateis do not 
heal Hence, the decieasc in size of the lesion as a 
cutenon of benignancy mav at times piove hazardous 
fiom the viewpoint of piogiiostication 

(9) The advent of the gastioscope was hailed as a 
gieat aid in the differentiation of benign from ma- 
lignant ulceis In general, it fulfilled the hopes, but 
it 19 not infallible Eiiors aie made m both directions 
Schindler (7) desciibes the gastroscopic appeaiance 
of a benign ulcer by pictuiing it as a lound crater 
with sharp, somewhat inegulai edges The malignant 
ulcei he described as "usually lather large, and sur- 



Pig G Showing two representative pictures of the 
so-called tobacco pouch stomach caused by an excessive 
shrinkage of the lessei cuivatuic which pulls the pyloius 
towards the crater 

lounded bv a high daik red w'all of variable thickness 
that apparently does not extend into the adjacent pale 
tissue The floor is iiiegulai, coveied with pieces of 
necrotic tissue and may be duty gray, greenish-giay, 
blown, 1 eddish, oi violet m coloi The edge of the floor 
IS not as sharp as in a benign ulcei ” 

The above chaiacteii sties of benign and malignant 
ulceis seem to disappeai when theie aie laige ciateis 
In ou: cases good gastroscopists eiied in the diagnosis 
of such large ulceis by calling benign lesions carci- 
nomatous and vice versa It seems that in cases of 
laige gastric lesions the signs diffoicntiating a benign 
fiom a malignant lesion are as undependable in 
gastioscopy as in i oentgenology 
Schindlei (7) contends that it is easiei to differ- 
entiate benign and malignant ulcers gasti oscopically 
than by examining in the gioss the lesected specimen 
One can agree with this contention piovided that one 
of Schindler’s skill does the gastioscopy' 

Palmei (8) states that no ciitena aie pathogno- 
monic of a benign lesion, unless it be the loentgenolo- 
gically and gastroscopically observed and proved com- 
plete healing of an ulcer Fiom oui observations we 
agiee with the first pnit of this statement, but ex- 
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ception has to be taken to the latter since even it mav 
pio\e fallible, ns observed in the foUoivingr report 

CASE EEPORT 

J S , a 67 j-ear-old Negro, had had gastro-intestinal di*?- 
turbances for tivo and one-half jears when he first came 
under the obser\ation of one of the citv’s clinics Complete 
examination and laboratorv tests- at that time uere es- 
sentiallv negative, except for the following N-raj report 
‘Tluoroscopicallj , the stomach appeared normal The 
duodenal bulb appeared deformed throughout the fluoro- 
scopic obsenation There -was tenderness over the bulb 
and the antrum of the stomach The films show a normal- 
appearing stomach with n deformity of the duodenal bulb 
due, I believe, to an old ulceration with some X-ra\ evi- 
dence at the present time of activfitv ” The patient was 
put on a peptic ulcer regimen, but failed to improve. 

A second X-ray examination five months later resulted 
in the following report “The stomach appeared normal 
throughout the fluoroscopic observation The duodenal bulb 
VTSuahzed immediately without spasm It was again found 
to be deformed from an old ulceration and scar tissue con- 
traction Considerable local tenderness was found over 
the bulb ” 

Because of the poor healing of the lesion, operation was 
advnsed The patient refused operation He entered the 
Cook Countj Hospital three months later complaining of 
mild pain in the epigastrium, usually occurring in the 
afternoon vnthout anj apparent cause The patient was 
only slightlj relieved bv antacids Some of the worse pain 
would occur in the eailv morning hours Food would re- 
lieve the pain at times, and at other times would not in 
fluence the pain at all There had been a weight loss of 
10 pounds m the past few weeks 
The physical examination at this time revealed a well- 
developed and fairly nourished colored male Except for 
marked epigastnc tenderness, there were no other phj sical 
findings Laboratory tests revealed a trace of albumin in 
the urine, achlorhydria, hemoglobin of 60 per cent, RBC 
of 4,500,000, and WBG of 11,800 X-rav of the stomach— 

Mav 27, 1941 — was reported as negative for anv pathology 
in the stomach or duodenum 

Gastroscopy on June 4, 1941, grave the followang results 
“No acid in aspirated gastric contents, a most unsatis- 
factory examination of a stomach m which an ulcer on the 
anterior wall of the antrum was present The vfliaracter, 
however, could not be determined '' 

Because of the gastroscopic report the patient was 
fluoroscoped on June 7 At this time the roentgenologist 
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90 r** examination on September 

failed to show a lesion Gastroscopy on September 2J 

follows “A puckering scar ex" 
tending into lesser curvature of the antrum m an oth^ 
wise normal stomach " 

The patient continued under medical observation but no 
mprov-ement was noted, and he began to show welh? 
loss In December, 1941, the patient was admitted to the 
hospital for re-examination Again no free acid was found 
in the gastric contents 

nou gave the following results 
There is a rather constant irregnlar area of radiolucencv 
in the pars pylorica of the stomach wath a rather constant 
incisura on the greater curvatnre in this region. The 
findings may possibly be on the basis of an old gaslnc 
ulcer However, a malignant process must be ruled out " 
At this time the following report was obtained from the 
gastroscopist “The pv lorns in its entiretj was seen. Two 
large laigai folds converged behind the angulns On the 
distal side of the angulus, at the lesser curvature, an ulcer 
with a gni> crater could be seen in profile This ulceration 
could not be vasnalized m its entiretv because it was situ 
ated on the lesser curvature of the antrum The part that 
could he seen had a smooth and edematous edge and ap. 
peated benign From a gastroscopic point of vuew, this 
patient should go to surgery because of (1) Progressive 
distortion of the lower end of the stomach (2) Existence 
of an ulcer after adequate medical management (3) 
Absence of hvdrochlonc acid At the operation a cara 
noma of the lesser curvature of the stomach was found 


■with glands all along the curvatnre high up towards the 
diaphragm. A few metastatic nodules wmre found in the 
liver A subtotal resection was performed 
The surgical pathologist reported "Stomach previously 
opened along the greater curvature 16 cm in circumfer 
ence and 11 cm longitudinal Involving the lesser corva 
tnre and extending for 2 cm over the antenor and pos 
tenor wall is a huge defect measuring 6 3 x 45 cm. The 
edges of this defect are raised, firm, reddish grev The 
base is light tan, grev and firm Serosal defects are 
slightlj thickened and pinkish tan Perigastric lymph , 
nodes up to 2.6 cm Section of stomach reveals an infiJtra 
ting mncus-producing adenocaremoma No evidence of 
metastases seen in a regional Ijonph node ” 

The patient made an uneventful recovery from the 
operation and left the hospital December 31, 1941 Since 
the operation he has been havnng less epigastric distrc's 
and thus far seems to be going along pretty well 


reported “There is a small gastric ulcer present on the 
leaser curvature of the pars media just at the junction of 
the pars pv lonca ” 

The patient was regastroscoped two weeks later The 
following report was given "Benign ulcer on the lesser 
curvature of the antrum The rest of the stomach is 
normal " 

The patient was put on an intensive ulcer management 
on which he seemed to feel fairlj'- well He was regastro- 
scoped two vjeeks later and the followung report was ob- 
tained ' A beautifullv healing benign ulcer of the an- 
terior wall of the antrum on the lesser curvature.” 

The patient was regastroscoped two weeks later The 
following opmion was given “Healing ulcer of the an- 
terior wail of the antrum ” 

X-ray examinatioii at this time — July 12, 1941 — gave 
the following report “The stomach emptied rather rapidly 
There is a rather constant incisura on the greater curva- 
ture of the stomach in the region of the angulus This 
may -be a secondarv sign of an ulcer on the opposite side 
However, an ulcer crater is not demonstrated ” 

The patient was then discharged from the hospital to 
the Gastro-Intestinal Follow-Up Clinic There he was 
seen every two weeks In spite of being on a bland ulcer 
diet, antacids, nntispasmodics, he never felt completely 
-well Because of this, surgery was again advised but re- 


SUMMARY 

From the above discussion it is evident that large 
gastric ulcers are significanth more often malignant 
than are smaller lesions The hazards confronting the 
clinician, roentgenologist, and gastroscopist in the 
differential diagnosis of large gastnc ulcers are great 
and this fact needs to be re-emphasized The results 
of this study of large gastnc ulcers, extending over a 
period of 10 vears, support similar prevnous reports 
(9) showing that there is nothing in the historr, 
physical examination, laboratory tests, findings on 
X-rav study gastroscopy, or in the results of medical 
treatment which will unfaihnglv differentiate a heni^ 
from a malignant gastnc ulcer In some eases onlv 
the histologic examination of the excised lesion will 
lead to correct diagnosis 

The therapeutic implicaDons of the foregoing con- 
siderations would seem to be clear To the writer, m 
to many others (10), the observations here reported 
suggest the advisability of resecting even large 
gastnc ulcer As pointed out in a previous paper (11). 
resection of large gastric ulcers is advasable not onh 
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becau‘?e of the dangei of misdiagnosing n malignant 
lesion as benign, but also because the complications of 
these hige gasliic ulceis make them in a wai ma- 
lignant when thei mo histologicalh benign We ad- 
\ise suigeii for laige gastiic ulccis even though we 
are swaie of Bloomfield’s (12) conclusion that eiiois 
in difTorential diagnosis do not exceed the mortahts 
late of resection This conclusion seems inapplicable 
to the dime wheie 1 work where the moitaliti fiom 
opeiation is not high 

Foi \enis I followed the pi in of closeh obseiving 
mil pitients with Imge g-istiic uleois until the lesion 
was completeh healed The leaults howo\ei, wcic 
not entiielv sstisfacton inasmuch as e\en when the 
lesion was not nnhgnanl, wo fiequontlj sinv lecin- 
lences and compile itions aftei appaient complete 
healing and finnlh wo often had to operate From 
such obseiiations, 1 would hesitate to sav that thcie 
IS sueh i thing as complete healing of a Imge gastiic 
ulcei on medical tieatment The excellent pipci b\ 
Palmer (13) ind Ins associates supports this \iew 
Considenng, iheiefore, the comphcntions that mac 
aiise fiom Imge gastric ulcois, e\cn when thee arc 
benign, and the possilnhti that thc\ nla^ be cmcino- 


matoiis, it seems to me that one can never lest content 
until such a lesion isuesected 

-V;oncl{}sions 

1 Even though nil Imge 'gastiic ulceis me not 
malignant, manv of them me and, hence, it is dangei- 
ous to tieat them medically 

2 There me at present no pathognomonic signs to 
dilTeientnte n large benign gastiic ulcei fiom an 
ulcoiating caicinoma oi an ulcei which is becoming 
malignant 

3 The onh wmj in w'hich the nature of some 
lesions can be detei mined with coitmntc is bv his- 
tologic examination 

4 Lmge benign ulceis usually heal pooilv, and 
often complications occur which m the end, foice the 
patient to be opoiated on 

6 It would seem then that as soon as a Imge ulcer 
IS found, the best tieatment is excision This will not 
on!\ work a cuie wheie othci methods fail but it will 
prevent comphcations and it may save the patient’s 
life in those manv cases in which caicmomatous 
changes are piesent 
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Prolapsed Gastric M 


ucosa: Roentgenologic Demonstration of Ulcer Crater 
in Prolapsed Polypoid Mucosa 


By 
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and 
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T he diagnosis of prolapsing gastric mucosa is oc- 
casionalh made aflei loenlgen examination of the 
gastio- intestinal tract, but the numbei of cases 
recorded in the liteiatuie is (piite small Most of the 
recorded cases have been confirmed by suigical explo- 
ration Recently Rubin (1) lepoiled a case of pio- 
lapsed polvTioid gastric mucosa with malignant change 


The following cases have been repoited 

Schmieden (2), 1011 1 

Eliason and Wright (3), 1026 1 

Eliason, Pendergrass and Wright (4), 192G 2 

Meyer, K A and Singer (6), 1031 1 

Meyer, W H (G) , 1935 1 


♦From the Department of Rndloloiry and Department of Surpery 
]Moartt Sinni Hoapltal, Mllwftultcc Wfaconsln 


Pendergrass and Andrews (7), 1935 3 

Rees (8), 1937 4 

Bohror and Copleninn (9), 1938 1 

Aicher nnd Cooper (10), 1939 4 

Rubin (1), 1942 1 
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Although we have lecently obseived foiu cases of 
piolonged gastiic mucosa, only one has been veiified 
bv suigical exploration This case piesented some 
unusual patholognial and loentgenologic findings 

CASE REPORTf 

HisidDU (11G923) P S, mairied white female, aged 39, 
was admitted with the chief complaint of marked 

tThie patient was tefenrod by Dr L Kaufman 
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Fir 1 Fjlhng defects occupjdng prepvlonc and antral 
portions of stomach and adjacent portion of duodenal bulb 
Static area of barium sulphate (A) in midst of filling de- 
fect corresponds to location of large ulcer crater in the 
prolapsing polypoid gastric mucosa 


■weakness For three months preceding entrance to the 
hospital, patient had noted black, tarry stools. On oc- 
casions there was bloating and belching shortlv after 
meals A physician was first called to treat injuries to 
her cheek produced bv a fall during an episode of faint- 
ness and dizziness The patient admitted some loss of 
weight, but could not state the exact amount 

The past history was essentially negative except for 
history of frequent and severe headaches, accompanied by 
nausea and x omiting since the age of 18 j ears 

Exaimnation The outstanding feature presented by the 
patient was a striking pallor She lay quietly in bed in no 
acute distress Discoloration and puffiness of the left 
cheek were present Abdominal examination showed no 
e-ndence of tenderness, ngiditi, distension, fluid, masses 
nor enlarged organs The blood pressure was 130/68, 
pulse 104, temperature 99 4° F The impression on ad- 
mission was a bleeding peptic ulcer with marked secondary 
anemia Other possibilities, such as gastro-intestinal ma- 
lignancy , multiple polyposis of the stomach and ulcer in a 
Meckel’s diverticulum were considered 

Laboratory Data The blood determinabons on admission 
to the hospital is ere as follo-as Hemoglobm, less than 3 
grams, red blood cells, 1,730,000, white blood cells 16,660, 
polymorphonuclear cells, 87% , hunphocytes, 10% , eosino- 
philes, 17c, monocytes, 1%, polychromatophilia, poilnlo- 
cytosis, anisocytosis and hyiiochromia The blood Kline 
reaction was negatne The stools were strongly positne 

for blood f . j 

Course After a senes of transfusions the patient's red 
blood cell count rose to 4 million The red blood cell count, 
however, fell sharply as soon as the transfusions were 
discontinued It became evident that active bleeding was 
occurrmg and surgical intervention was deemed necessary 
Roentgen e-xamination of the gastro-intestinal ^ct was 
performed in an attempt to locate and identifv the lesion 
responsible for the hemorrhage* 

Four days after admission to the hospital, banum meal 
examination showed evidence of a filling def«t mfflsunng 
approximately 6 cm in diameter m the antrol and pr^ 
pyloric portions of the stomach The filling drfect would 
at times be seen to occupv the region of the base of th 
duodenal bulb (Fig 1) Mucosal ^“"S^ jere noted but 
the changes were not those of an infiltrative tvpe of 
lesion A nng-hke static area of barium was observed in 
the prepyloric region (Fig 1) when the filbng def^ was 
found to extend into the duodenal bulb The prolapsing 
lesion was observed in both the prone “"d uprj^ght po- 
’ sitions At the four hour e.xnmination, a sh^t amoun^f 
banum mixture was still present in the stomach Th 


roentgen appearance of the abnormalitv described m tl-e 
distal portion of the stomach and in the adjacent portion 
of the duodenal bulb was more consistent with the dmg 
nosis of a prolapsing gastric polyp Whether the polvpoid 
lesion was benign or malignant could not be defimtelv de 
termmed from the roentgen examination The size of the , 
prolapsing lesion was almost too great to favor the dlag 
nosis of prolapsing mucous membrane, this lesion, how 
ever, could not be definitely excluded. 

On February 24, 1042, the patient was submitted to 
surgery A midlme incision was made in the epigastnum. 
and after a freelv movable mass was palpated in the 
stomach, the stomach was opened transversely, m the 
antral region “A polvp with a large ulceration followed 
by a prolapse of mucous membrane of stomach originating 
from the postenor gastric wall in the region of the fundus 
of the stomach was removed bv excision (Fig 2) ” The 
entire lesion measured about six inches in length The 
mucous membrane was sutured with a double layer of 
dnlox stitches The opening in the stomach was then 
closed in two layers with dnlox surgneal guL The abdomen 
was closed ■with interrupted steel ■wire sutures through 
the peritoneum and fascia. Clips were used on the skin 
The fixed specimen measured 9x6 cms. and consisted 
essentially of reduplication of a giant gastric fold of 
mucosa and submucosa The gastric mucosa was markedlv 
liypertrophied and was generally intact except for two 
ulcerations. The larger of the two ulcerations measured 
3x16 cms 'The edges of the ulcers were overhangmg and 
the bases were covered with soft, yello^wish exudates 
Microscopic examination (Pathological Report by Dr 
Norbert Enzer) showed hyperactive mueons -secreting 
glands which lined the broad fold The mucosa was de- 
stroyed in two fairly well circumscribed areas The bases 
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of the ulcers weie coveied with thin layers of leucocytic 
and fibrinous exudates The stalk of the prolapse was 
made up of a diffuse overgrowth of fibrous tissue which 
was infiltrated by masses of all types of inflammatory 
changes 

The patient made an uneventful recovery and was dis- 
missed from the hospital on March 7, 1942, about 28 days 
after admission or 11 days following surgeiy 

A subsequent baiium meal examination performed on 
March 1C, 1942, approximately three weeks after suigerv, 
showed no evidence of prolapsing gastric mucosa Theie 
was a slight inegularity in the outline of the lesser curva- 
ture of the stomach which was undoubtedly the result of 
the operative procedure The patient has been in good 
health since the surgery was performed 


a constriction in the legion of the ulceration, the lattei 
was evidently produced by the pressure of the pyloric 
contractions on the prolapsing lesion Streaking of the 
contiast media seen in the duodenal bulb repiesented 
baiium between the folds of prolapsed hypertrophied 
mucosa 

Roentgenologic differentiation between a prolapsing 
gastric polyp and prolapsing hypertrophied gastric 
mucosa is impossible In either instance one is also 
unable, from the roentgen standpoint, to deteimine 
whether the lesion is benign or malignant Further 
evidence of this fact is contained in Rubin’s recent 
case report 

TREATIilENT 


ETIOLOGY 

A few theoiies have been advanced to explain the 
hypertrophy and mobility of the gastiic mucosa in this 
condition In 1926, Eliason and Wright advanced the 
theory that hypertiophy of the gastric mucosa, due to 
pie-existing chronic inflammatoiy irritation, piecedes 
the actual prolapse of the mucous membrane 

Rees expresses the opinion that nanownng of the 
pyloric ring precedes the actual changes in the gastric 
mucosa The findings in our patient tend to contradict 
the theoiw of Rees, because the pylorus was found to 
be lelaxed, fieely admitting two fingers The ability 
of the pylorus to permit the passage of the large pro- 
lapse confirms our impiession that this relaxation was 
not temporary in nature 

SYMPTOMATOLOGY 

The inteimittent chaiactei of the symptoms is 
stiessed in most of the case leports of prolapsed 
gastiic mucosa This can be leadily understood when 
one realizes that the prolapse of the mucosa is intei- 
mittent The symptoms emphasized aie not specific 
and consist essentially of epigastric distress, fullness, 
ciamp-like pains, gaseous distension, and occasionally, 
vomiting The symptoms me usually most pionounced 
aftei meals 

The profuse intestinal bleeding and the resultant 
secondary^ anemia present in oui case have been pievi- 
ously leported but are not necessarily regular ac- 
companiments of the disease Many of the patients 
present scars of previous suigery in the upper ab- 
domen 

DIAGNOSIS 

Roentgenologic demonstration of a prolapsing lesion 
of the stomach is practically the only reliable method 
of diagnosis Definite diagnosis without X-iav con- 
fiimation xvould be purely conjectuial 

Barium meal examination must include examination 
of the patient in the erect and recumbent positions 
Although prolapsing gastric mucosa is usually demon- 
strated rn the recumbent position, our proved case 
showed roentgen evidence of the lesion in both the 
erect and prone positions Sei lal i oentgenograms with 
the aid of a polygraph are of distinct value in such a 
condition 

Pie-opeiatively, roentgen evidence of at least one 
ulceration in the prolapsing mucosa was present in our 
case Suigical removal of the lesion made possible the 
con elation of the roentgenologic and pathological find- 
ings The static, pie-pyloric, intraluminal, nng-like 
area of barium sulphate described on the original 
roentgenograms when the prolapse extended into the 
duodenal bulb, represented the large ulcei crater in 
the prolapsing gastric mucosa The specimen showed 


If the lesion is of sufficient size to produce symp- 
toms or if it 13 the origin of gastro-intestinal bleeding, 
the treatment is surgical Small prolapses should be 
kept under observation especially for evidence of 
bleeding and subsequent increase in size In view of 
the recent report by Rubin of a case undergoing ma- 
lignant change, one must not take such a lesion lightly 
That the lesion has been frequently missed even 
with the abdomen open, is emphasized by the fact that 
many of the reported cases have had previous abdomi- 
nal surgery, some gastric surgeiT This is readily 
understood yvhen one realizes that the lesion is merely 
a reduplication of the mucosa and submucosa and 
gives no sensation of mass or substance yvhen palpated 
thiough the stomach yvall Furthermore, with the 
patient on the operating table in the supine position, 
the prolapsing mucosa slips back from the duodenum 
and pylorus In our case the laige mass had slipped 
up into the fundus where it originated and rvas not 
definitely demonstrated until the stomach was opened 
The operative procedure consists of opening the 
stomach and excising the mass down to the muscular 
coat of the stomach The defect in the gastric mucosa 
18 then closed and the opening thiough the anterior 
wail of the stomach is then closed in layers YTiether 
the incision through the anteiioi wall of the stomach 
13 made longitudinally or tiansversely is piobably a 
mattei of personal prefeience In our case an incision 
tiansveise to the long diameter of the stomach in the 
antrum about 2 inches from the pylorus was used 
This incision is compaiatively avasculai 


SUMMARY 


A case of prolapsed polypoid gastric mucosa, visual- 
ized by 1 oentgen examination and vei ified by sui gery, 
IS presented Severe melena arising from two ulcers 
on the prolapsing mucosa yvas the outstanding 
symptom At least one of the ulcers yvas demonstrable 
on the roentgenograms 
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Multivitamin Prophylaxis and Therapy in Respiratory Diseases 

of the Aged 

By 

LESLIE L KAY, M D 

NEW lOHK NEW \ORK 


D uring the past few decades much imestigatton 
has been de\oted to \itamins, and considerable 
knowledge has been accumulated concerning their im- 
portance in the prophylaxis and therapa of manj dis- 
eases The subject of vitamin deflciencv in the aged, 
however, has received comparativelj little attention in 
the liteiatuie on vitamins Onlv a few authors have 
considered it as a sepaiate problem, and not manj of 
us have fulh realized the fact that vutamin deficiencv 
IS much moie frequent in old age than perhaps in am 
other period of life 

REASONS FOR DEFICIENCY 
I have had the opportuiiitv to make observations on 
sevei-al hundied aged people in three large insh- 
tutions Although the meals served to them are whole- 
some, and served in sufficient quantities, I found that 
most of the inmates had readilj apparent or hidden 
vitamin deficiencies The deficiencies in most of the 
cases had been caused bv a combination of factors 
Mang old people are poor eaters, manv mote show 
preference foi certain kinds of food, rejecting highlv 
nutritious food like meat, vegetables, or fruits They 
give preference to liquids oi semi-liquids, or easilv 
masticated food Thej" seem to desire sweets or 
starches We have also to consider the methods and 
intensitv of cooking Most old people piefer a soft 
diet To make v'egetablcs and meat as soft ns thev 
want them requires more cooking, which in tuni 
causes the loss of a number of vitamins bv prolonged 
heat and the loss of otheis in cooking water Manv of 
the old people are unable to chew food well, due to an 
insufficient number of teeth or looselv -fitting plates 
There are other pathological conditions and common 
diseases of the old — especiallv is this tiue in con- 
nection wath arteriosclerosis — ^which often force manv 
old people to observe restiicted diets, with resultant 
inadequate intake of vitamins Finalh, the greater 
frequencies of v itamin deficiencies in old age may be 
due to the bodj ’s increased demand for vutamins, be- 
cause of their poor absorption oi deficient utilization 

SEASONAL FACTOR 

The number of old people with apparent sjTnptoms 
of vitamin deficiency increases significantlv toward 
the end of vvintei This is due partlv to their diet, 
vvhich contains less fresh vegetables and fruit than in 
am other season and partlv to a lack of sunshine and 
fresh air, imposed on them during the long, cold 
months spent indoors Toward the end of wunter — 
and the first part of spring, when the weather changes 
frequentlv — when sunshine snow, rain and wind 
follow each other in an unpredictable manner, acute 
lespiratorv infections in the aged reach a high 
seasonal peak It is true that influenza and pneumonia 
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at that special time kill a large number of inmates in 
the homes for the aged Thev fall like drv blades of' 
grass blown down bj the wind, in spite of sulfanila- 
mide therapj , and serotherapy and in spite of the best 
medical care given them It i^ apparent that thev have 
little or no resistance with which to fight these dis- 
eases And wtaimn deficiencies are certainlv among 
the factors vvhich cause this lowered resistance to 
respiratorv infection 

VITAMINS A AND C 

The great importance of \itamin A, the ‘anh-in- 
fective vntamin” of Mellanbj, in maintaining the in- 
tegritv of all epithelial tissues makes obnous the fact 
that the lowered resistance of the respiratorj epithe- 
lium to infections is often in direct consequence to 
deficiencies in Vitamin A As a matter of fact, in 
'V}tamm A deficiencv the upper respiratorv tract 
particularly the nasal passages, trachea and bronchi, 
shows a transformation of the lining epithelium into 
a stratified epithelium of flattened cells vvhich undergo 
extensive keratinization The content of Vitamin A m 
lung tissue vanes directlv wath the amount in the in- 
gested food, and therefore it is possible that deiiciencj 
in this vitamin may predispose to the development of 
pulmonarj tuberculosis and other lung diseases in 
man (Wnght) The role of Vitamin C in preventing 
respiratorv dise.ise is not less important Research 
in Vitamin C has clearlv shown that in pneumonia, 
influenza, tuberculosis, bronchitis, corvza, and sina-“ 
sitis — in a word, nearlj all of the respiratorv in- 
fections vvhich take their toll among the aged — Vita- 
min C concentration in blood and tissues is abnormall} 
low Though this consideration suggests onlv the use 
of these two factors in the prophvlaxis of respiratorv 
diseases — after having realized the frequence of ano- 
rexia and othei common signs of Vitamin B deficiency 
I decided upon using a multivitamin preparation in mv 
studies 

CLINICAL EXPERIMENT 
For the experiment 25 patients were selected from 
the 75 inmates m the United Home for Aged Hebrews 
in New Rochelle N Y I particularlv selected those 
who showed the most apparent vitamin deficiencv svn- 
dromea Seven of the patients suffered from chronic 
respirator} disease, one of the seven also had general- 
ized ervthrodermia These seven patients as well as 
the rest of the 25 were more or less markediv anteiio- 
sclerotic. Three patients had arteriosclerotic Parkin- 
“ons syndrome, several had signs of arteriosclerotic 
heart disease, and advanced cerebral arteriosclerosis 
Seventeen of these patients — 68C- — complained of loss 
of appetite Four patients presented chronic glossitis 
five were anemic, two mentallv depressed and four 
neurasthenic From the end of Januarv, 1941, to the 
middle of June these selected 25 patients were given 
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\itnniiii'' foi .1 pciiwl ot tinio var'inp fiom one to 
thiee nK)iU)i<;, iloiKinlmn on tlmicnl lesulls obl'unod 
TIk otlici oO pntioiils of the iiHlitiition woie con- 
»idoml .>■' tontiol Their fronernl well-boinir, 

and the dneasiN iluA mjinicd \M>ro (.aiofullj cliockod 
I ath pUient ua<; fincii 0000 T> S P I nit'< of \ lUmim 
A 200 Intel natioinl of Vitamin H,, 100 pammn 

ll_ ( lvibofln\ in) oOl' Interiiition'il bnits of Vitamin 
C nnd 'blO USP Lnits of Vitninin 1) twice a dm in 
the form of poiliH ^ 

UPSULTS 

The VC Mills mhicced in the dniK admniisliation ol 
nuilti\ It mini jicrlcs to the nj'ed can be ilnssified in 
lv\o Ki'mtps pioplulaiUc and tliei ipentic The piojiln- 
lactic tiie <.l Mlannii'- pioteil to be hipbh haltsjatfon 
in the jircnention of iriiu icspiiatcm inftctionc Norn 
of the 2o jutients leicumo Mtinniis liad am ‘iciile 
U’Miif dor^ disc ises ironi the end of latui ir\ until the 
nnddle of luiie idthoupdi duiinp thi"- jHiiod of time 
theu was a mild iindimic of Inllnen? i in tlu home 
fi\i ol the putMiiti who had not hem loioumr the 
pcilis de\elo}Hd tin diM ise and two h.id btoiichO' 
pneumonia A irreat mint of the imnile^ acttuiiod 
cohh, hut tht jiiticnt-i who )i id been nceniiifr tlie 
perk's tiad none of tbese dii-oase-i 7 be full si/rnilli .nice 
oi this rti'UU becomes mident when we consider the 
fut that the sdccPd 2 t tnm.ito^ ol tln‘< borne weie 
apparenth the weakcM, and theiefon mo«t liable to 
infection 

Theiuiieutic results ire shown m the accompaminp 
clnart 


most stiiKinn lesulls fiom multivitamin thei apv weie 
seen Of the 37 unoiovin patients, several of these 
also undoi nouiished, h showed excellent lesults, 9 did 
fiiilt w'oll, 1 oiih fan, and 3 showed pool lesults 
The 25 patients kept on Mtamins gained 57 pounds 
allogetlioi some of these cases nie of special inteiest 

Cmc -1 L R , B2 \enrs old, female, complained of 
nausea burning ft ding m tongue, loss of appetite, and 
geneial weakness All of tin se complaints, ns well ns ob- 
jective findings sneh ns smontli led tongue, loss of weight, 
dispnea, brndicardia, impioved in less than thiee months, 
ami the patient gamed tO pounds 

Case 7 C B , 80 \cars old, fonnile, sulTercd from loss 
of appetite, sl( eplt ssness, nenousness, nausea and vomit- 
ing She jiroscntcd marked anemia, and atrophic glossitis 
The jmtitnl gamed 5 pounds m the ilist two months of 
vitamin thoinpi, and 2 pounds moie in the next seven 
weeks \11 of the svmptoms diKappeaicd 

Case It J H , S5 vesrs old, female, bed-nddon for moie 
than n veil with a fractured hip, picsnitcd a hvpochiomic 
uneinm general vveaknt'ss and nnoicxia AfUr 3 months 
of ndnnmslralion of vitamins she gamed G pounds Hei 
appetite iminnved, she became stionger and vv is able to 
walk a few steps 

It IS also intciestmg that one of the mental) j depressotl 
patnnLs piestnteil a surprising thnnge nfttr ndminis- 
tintion of multivitamin pedes Case 1 M M 70 venrs 
olil mnle, sufftrisl from mdd confusion, depression and 
apnthv He complained of fatigue, vveikntss and loss of 
appetite A few weeks after starting the multivitamin 
tbernpv he reg lined his nppelito At the end of the third 
month his mental and phisical condition was so much 
impiovid that be seemed quite a now man The favorable 
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Among the cases piosonted N’o 19 deserves the 
moat attention The 8J veai-old intient hid sulTercd 
verv seveie nsthnintie attacks for ^ears befoio staiUnp 
mullnitamm therspv A short time nftci taking vita- 
mins he bcciimc mme comfortable and stopjied com- 
plninmg of dvspnoa Administiation of two jiciles 
dailj was continued for another five months During 
this time no asthmatic attack has otcuiictl, either, 
but carlj last fall — foi the fust time in his life, he had 
1 short but severe hay fevei attack 

As to the other pitienls the therapeutic lesuHs 
showed that although none of the pitients with Paik- 
inson’s svndiome exhibited un\ objective impiove- 
ment, Ibov all benefited bj the multivitamin thoiapv, 
especiallv m appetite ineresse and improvement in 
well-being As a mattci of fact, multivitamin theinpj 
impiovcd the ajipetilcs of almost oveivone taking the 
perles In casts of anoiexia and undei nourishment 

^Vi I'cntft Perlch mnniifncturctl Ui Hogmunn Iji Uochc Inr Dncli 
ecfle enntnlnn the vltnmln vnluw nbo^c mentloncil 


results did not )nsi long nftci discontinuing the multi- 
vitamin thcrniiv he soon stalled complaining of general 
mnlnise and weakness But having taken vitamins foi the 
past few months, he feels all light again 

In toncliiding this article, I have found multivitamin 
tlierapv nfTects the blood picssuie of the aged IMv 
obsenations showed that in seveial cases wheie the 
blood piessuie was abnoimally low, it tended to use 
as the xesult of multivitamin theiapv, piobnblv in con- 
nection with the impioved geneial condition, gam in 
weight, and improved appetite This was especiallv 
iiolicenhle in ease 7, alreadv described, vvhcie the blood 
picssuie was raised m thiee months fiom 100'65 to 
145/85 On the othci hand in 3 cases where the 
patients sufTeied fiom hv peitension the blood pressiue 
became still highei 

Multivitamin administiation in the aged benefited 
most of the patients to whom it was given Although 
final conclusions on the basis of this small senes of 
cases nie not peimissible, and although much moie 
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cbmcal study must be done before conclusive state- 
ments can be made concerning the effects of multi- 
vutamin therapy on respiratory infections in the aged 
results of the studv-^ suggest three things 

CONCLUSIONS 

1 Vitamin deficiency in the aged is more frequent 
than IS generallj supposed 


2 Vitamin deficiencv is among the factors which 
plav an important part in the susceptibilitj of 
aged to respiraton infections 

3 Adequate amounts of vntamins afford marhed 
prophv lactic benefits, and mulhvntamin therapv be- 
sides having general beneficial effects upon the aged 
provides a useful weapon in our fight to prevent 
respiratorv infections m the old people 


incidence of Intestinal Parasites in a 

Figures Based on the Examination of the 


Tropical Area of Brazil* 
Stools of 2,500 Patients 


By 

J ROMEU CANgADO, M D 

BELO HORIZONTE BRAZIL 


F ew data are available in Brazilian literature re- 
garding intestinal paiasitism in this area of the 
countrv Belo Horizonte and neighborhood (1, 2, 3) 
Hence the interest of this communicabon in which I 
hav e noted dowm the commonest intestinal parasites m 
this tiopical region according to their percentage 

MATERIAL 

This article is organized on the basis of the results 
of stool examinations of two thousand five hundred 
patients from all social classes made during four rears 
in Laboratorio Carlos Chagas in the city of Belo 
Horizonte, Brazil 

METHODS 

In nearlj all the patients an examination was also 
made after concentration of evsts and eggs For this 
the Hoffmann, Pons and Janei’s sedimentation method 


Table I 


PROTOZOA 

Infected 

Patient* 

Percentage 

Endamoeba hifltob’tlrti 

269 

10 S 

Endamoeba coll 

621 

24 S 

EndoHmax nana 

63 


lodamocba bOtachlH 

11 

0 4 

Oiardia inteatinalla ' 

251 

10 0 

Chllomastlr meanll! 

i 156 

6J2 

Trichoraonna homlnb 

3G 

1 4 

Balantidlam coll 

4 

0 IG 


(4) was employed A few times, however, De Rivas’s 

(5) and Faust and associates’ (6) methods were used 

RESULTS 

Data of stool examination of two thousand five 
hundred patients are shown in Tables I and II 


CONCLUSIONS 

The commonest protozoa found bv stool exami- 
nations of two thousand five hundred patients were E 
coll (twentv-four and eight-tenths per cent), E his 
tolvhca (ten and four-tenths per cent), G intestinalis 
(ten per cent) and C mesnili (six and two-tenths per 
cent) 

The most frequent helminths in the above two 
thousand five hundred patients were T tnchiura 


Table II 


METAZOA 

1 

Infected 
Patient* | 

■■ 1 

PeTceatajre 

Ascaris Jumbrlcoldc* 

459 ! 

19,6 

Neeator americanu* 

see 

14 6 

Trlchuri* trieblorn 

513 

20,6 

Stroocyloldea rtertoralia 

217 

86 

Entcrobloj vermlealari* 

i 73 


Taenia »p 

23 

i as 

1 

HymenoIepU nana 

i * 

' 004 

1 

Sebtstovoraa manvoni 

1 100 

40 

1 


(twentj and a half per cent), A lumbricoides (nine- 
teen and a half per cent), N americanus (fourteen 
and six-tenths per cent), S stercoralis (eight and six- 
tenths per cent) and S mansoni (four per cent) 
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Some Clinical Studies on the Psycho-Somatic Background 

of Peptic Ulcer* 

By 

ASHER WINKELSTEIN, M D 
and 

LEONARD ROTHSCHILD, M D 
NEW \OnK NEW \onK 


INTRODUCTION 

U P to recenth peptic ulcer was consideied a local, 
somatic disease IriitatuiK factois, cveessne 
li>drochloiic acid and inci eased peptic activity, acting 
on a mucosa constitutionalh susceptible, was the con- 
lentional expl.ination for the mechanism of its pio- 
duction 

In recent jears, dissatisfaction with this concept 
has aiisen Theie has been an incieasiiig teiidenci to 
regard ulcer as the Iotali7ed expiession of a genei- 
ized constitutional disturbance and primaiilj as a dis- 
ease of psichogenic oiigin Togethei with ceitam 
othei diseases peculiar to civilization, such ns Glare’s 
sindiome, cardiospasm, essential hypei tension, mucous 
and indeterminate ulcerative colitis, peptic ulcei is 
generallv regarded toda\ ns a ''ps> cho-somatic" dis- 
ease 

Alexander (1) has well stated "the relation of psy- 
choanalysis to medicine cannot be lestricted to its 
contributions to psychiatrj Psychic conflicts, es- 
pecially unconscious tendencies, influence somatic pro- 
cesses and the studv of psi chogenic factors in somatic 
disorders is one of the impoitant contiibutions of 
psvchoanalj sis to pi esent day development " 

As fai back as 1914, Westphal (2) stated "Peptic 
ulcei must be divested of its appeal ance as an inde- 
pendent pathological entity There is an etiological le- 
lationship between neurosis and ulcei " In a papei 
the previous v^ear (3) he and Katsch had been even 
more emphatic “The existence of a neurosis (in the 
sense of unstable neiwous equilibrium) is not evi- 
dence against the piesence of a duodenal ulcei but 
proof that it exists Duodenal ulcei is a single phe- 
nomenon in the great group of gastric neuroses The 
etiology IS vegetative and nervous And it is the per- 
sistence of the neurosis which independent of the ana- 
tomical lesion prevents a state of quiescence or equili- 
brium m the vegetative neivous system ’’ 

Probably because of the war these papers excited 
little interest and the treatment of duodenal ulcer con- 
tinued, in the words of Von Bergmann (4) “hardly 
better than those dermatologists who treat the skin 
alone and try to heal the lesion with washes, salves 
and diCssings Our therapy is merely indulgence of 
the mucosa, protection from damage and relaxation of 
the muscle Until some sort of theiapy ai lives which 
will deal with the abnoimal reaction of both organ and 
oiganism, half a stomach will still have to be removed 
to eradicate a lesion the size of a lentil on either srde 
of the pyloi us It i emains our best therapy but that is 
only because our 'dermatology' fails us ’’ 

♦fVom the Gnatro-IntosUnnl Clinic of the Medicnl Depnrtmcnt, The 
Mount Sinnl Hospital Now York Cit> 


In 1931 the theme leappeais and begins to attain 
volume Russ (6) states it in this way "The ulcei- 
beaiing individual belongs to a distinct type and horn 
birth IS predisposed to the development of chionic 
ulcei This type is the high strung, emotional, so- 
called vagotonic individual with sensitive neiwous 
svstem Ex-peiience seems to show that there is a 
tendenev to the foimation of ulcer in certain indi- 
viduals and no mattei what treatment is undertaken, 
recurrence is almost ceitain to take place Ulcer 
patients are made worse bv influences opeiating 
through the neivous sjstem They aie cured, if evei, 
bj treatment that is successful in relieving them from 
emotional strain Experience and common sense both 
seem to point to the conclusion that the mysteiv con- 
nected with the origin and behavioi of chionic peptic 
ulcer IS in some wav connected with the patient's 
physical make-up and nerv’ous organization ’’ 

Cushing (6) expresses himself as follows “All 
clinicians are famrliar with these facts (1) highly 
strung persons aie susceptible to neivous indigestion 
and associated ulcei, (2) ulceis become svmptomati- 
caliy quiescent and tend to heal when patients ai e put 
mentally and phjsically to lest (3) Symptoms are 
pi one to lecui as soon as the victim of the disoidei 
resumes his foimer tasks and responsibilities, (4) it 
is only m man that ulceis occur spontaneously with 
any considerable frequency, (6) no satisfactory and 
all embracing explanation of acute or chronic ulcer- 
ation of stomach and duodenum has been found, (6) 
physicians and suigeons differ widely in then views 
regarding the piopei regimen to follow in its active 
stage and how to foiestall its tendency to lecui when 
once healed and even those surgeons who believe that 
most ulceis should be operated on differ in the pro- 
ceduies which the> advocate for its cure oi allevi- 
ation '' 

Dunbar (7) says, “We are emerging from a period 
of paiallelism which might be designated a period of 
“either or” and becoming interested in psychosomatic 
intei relation In the sequence of events which precede 
actual tissue changes in the old sense, when the oigan- 
ism loses its povvei ovei its parts or the parts become 
recalcitrant we have disease ranging from physiolo- 
gical to structuial alteration There is no such thing 
as a purely psychic illness or a purely physical one but 
only a living event taking place in a living oiganism 
alive only by virtue of the union between psyche and 
soma 

In theiapy we try to distinguish between the in- 
jurious agent and the mechanism We are coming to 
realize that the same must be done if the injurious 
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agent is an emotion Emotions cause visceral changes, 
nhich at fiist are reversible But persisting patholo- 
gical functioning tends to produce structural changes 
We aie familiar mth fear, hunger, rage, etc, as re- 
sponses of the organism invohnng secreton and con- 
tractile mechanisms ” 

This stud\ was undertaken to answer a simple 
question Given a series of ulcer patients of suitable 
age and intelligence is it possible to determine from 
an ordinarj psvchiatric inteiaiev the existence of 
psichic conflicts of such a degree as to warrant the 
assumption that these have some etiological signifi- 
cance to the ulcer smdrome 

Theie weie admittedlv some disadvantages These 
patients had been attending the Gastio-Intestinal 
Clinic and were being treated onh along organic lines 
The psvchologic appioach was new to them, and there- 
foie, some of the patients were lesistant to the ex- 
aminei 

Xeveitheless, the case histones obtained from 33 
V oung adult males with duodenal ulcer serve to show 
I chaiacteristic psvchic backgiounds Limitation of space 
wall Jiot permit of the presentation here of all of these 
cases Howevei, a few stnkinglj illustrative case 
histones will be given biieflv The psjchiatric inter- 
views were earned out bv one of the authors (L R ) 

Case 1 Hfr G , age 23 Duodenal ulcer Anxietv dreams 
•for period of gastric svanptoms — two vears Fighting with 
guns, knives, fists Awakens before he is shot, with terror 
No conscious anxiety Excitable, irritable, loses temper 
quicklj Head feels funnj when he gets mad grits teeth 
Feels like fighting right awav but never fights — does not 
know whv himself Perhaps somebodv is better than he is 
Verj much afraid of being beaten up 

Wife IS frigid Intercourse is distasteful to her — ^has to 
force it on her — “that’s whj I get nervous ’’ There is a 
quarrel even time Never has struck her but every time 
hfe gets angrv does not know what he will do Afraid he 
maj do something violent that will send him to jail 
Murder’ 

(From wife) “The minute I open mv mouth, he kicks 
Moans in his sleep, sometimes all night. One minute he is 
so good you can eat out of his hand, the next there is no 
' holding him Hollers for a while and then goes out of the 
house and stajs avvaj for a couple of hours" Wife does 
not know what he does Patient has changed markedly for 
the worse since he has been married Patient's sisters 
have made a lot of trouble between him and his parents 
over monev 

Case 4 Mr S age 63 Penetrating gastric ulcer Old 
luetic (1911) Arteno-sclerosis In hospital 1932 where 
gastric ulcer was diagnosed Pointer, but nev er any sjunp- 
toms of plnmbism Patient has been nervous all his life 
First definitelv evident at age of twentv when he was in 
the Russian Armv at the time of the Russo-Japanese War 
Was a socialist, against the government, did not wont to 
fight. Verv much afraid of death Finallv deserted across 
the Austiian border Then had cold sweats and shivers of 
fear least he be discovered, returned to Russia and shot. 
Since then he has been more nervous 

For manv vears used to awaken at night in terror from 
dreams of being back in Russia and captured and readv to 
be shot In U S economic conditions were bad Had a lot 
of mistreatment which he resented This alwavs brought 
on nervousness Never a fighting person If someone took 
advantage of him or was dishonest to him, he couldn't take 
it with a smile, would shiver and shake, become emotional 
and 'abuse the person as much as possible. Never has 
fought in his life. Does not know why “When it comes 
to fist- I get calm and keep away” For vears past has 
felt this emotional reaction in his stomach Never saw 


mother again Missed her ns long as she was alive Verv 
much attached to her Was her favorite child Dreamt of 
her fr^uen^ and still does at fiftv-three. Father died 
suddenly When patient received the news he cried for 
two davs (age 48) Liked father verj much better 
blamed at thirtv-three Wife frigid Patient passionate 
Coitus mterruptus for first ten vmars In quarrels vnth 
wife patient has same shivering and shaking, emotional 
tenseness centering m the stomach that he had thirtv 
years ago Definite lo=3 of libido in past two to three years 
since present illness became acute Last few vears he has 
had major episodes of nervousness only when he comes 
across what seems to him an injustice — such as from the 
boss on the job WTien he gets mistreated, he gets apgra 
vated, then goes up in the air and then his mind escapes 
from ego control Patient shouts and veils Then his body 
feels hot or cold, his arms and legs shiver and shake, his 
stomach pains begin This may last a couple of hours but 
nsnallv the stomach pam remains a day or so after the 
nervousness has gone 


Case 17 Mr W age 59 Duodenal ulcer This patient 
has been operated on five times Present illness began in 
1914 when patient was fortv-two Six months later had a 
gastro-enterostomv at Mount Sinat Hospital (Dr Berg) 
For tvvcntv-two months he vvas worse off, then the Murphy 
button was removed at Fordham Hospital After that was 
hotter for a tear Then a third operation disconnecting 
the gastro-enterostomy at Flower Hospital (also bv Dr 
Berg) Three vears later became sick again At the fourth 
operation another gastro-enterostomv vvas performed at 
Mount Smai Hospital by Dr Berg Fifth operation con- 
sisted in a partial gastrectomv in 1924 at Mount Sinai 
Hospital Then ho was well for six years In 1980 was in 
Mount Sinai again bnt no operation was performed From 
1930 to 1934 came to the follow-up dime, was told he 
needed operation again but he couldn’t stand it because he 
was too weak In 1934 was on ward again, first on surgi- 
cal then on medical wards 

Patient has never been clinicallv nervous He is not 
quick tempered or e.xcitable Easy going he is a man of 
peace and does everrthing to escape from fighting Even 
if he was struck he would not fight back When faced 
with the necessitv of combat, his “insides get scared,’* 
heart bents fast, skin becomes pale. In moments of danger, 
patient gets mixed up, forgets where he is For instance, 
if he hears n fire alarm, wants to run awav Does not 
know what he is afraid of bnt something irresistible impels 
him to run away from danger Patient awakens many 
times at night with the fear that the house which is not 
fire proof, is on fire and has to go to the door or window to 
reassure him*^^ Very often he is afraid to fall asleep for 
this reason Has the fear of being run over on the street 
Al'vk'a\'s \raits to cross unbl the bpht 3s in his fa\or and 
even then “shivers and shakes” until he is on the other 
side (never has been in nm real peril) Patient is not 
afraid of operations or death, but can’t stand pam or the 
Sight of blood 

Fatient^s wife has a hot temper Things ha\e to be just 
so and if not she goes right up in the air At first after 
marriage he tried to fight back and assert himself hut 
soon found it was no use and gave up the struggle as 
useless Then evervthing had to be in its proper place and 
every corner had to be spotlessly clean Patient did not 
dare move the slightest object out of position If he did 
he would have to put it back Had no authority whatever 
in the house while she was there Was never able to do 
anvthing to her satisfaction Was either too slow or too 
ineflicient. So finally gave it up as a bad job and let her 
do it all Even before when patient was well his vnfe was 
not satisfied with his earnings and went to work When he 
was sick she took over the task of makung a livTug alto- 
gether She would get more and more disgusted with him 
and his pains Very often at night his aches and pains 
would annoy her so that she couldn’t sleep So finally for , 
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sixteen jonrs the\ ha^c hnd sepninte looms Lonp; before 
that cierj time there iins a domestic squabble, sheMouldn’t 
let patient nppionch her sexually so patient pave that up 
also 

Patient stais at homo and reads a papei and is OK 
He poos out and gets fiightened and right aivay the pains 
begin He has e\en noticed that he awakens fiom anxiety 
dreams, such ns being held up and robbed, with the charnc- 
teiistic pains Patient ends the intcnnew b\ saying, “I 
w isli j ou would speak also to my wnfe ” 

Case 2S lili R , ape 20 Duodenal ulcoi Father died 
ten years ago Patient oldest of five sons — had to be head 
of the household His brothel's objected and theit was 
friction that has continued to the pi esent day Mothei has 
alwavs been the neiioiis, worrying type Each day theie 
would be something else patient had to listen to about 
what this bo\ oi that was doing “Why can’t you be like 
that"'’ Mothei consistently inconsistent, there would be a 
quarrel each day, patient yiould argue with hci day and 
night and get nowhei e Patient has alw ay s had arguments 
yyith mother and brothers He thinks moi-e clcailv and 
furlhei ahead They neiei agree yvith him This lenyes a 
chronic bad feeling Patient’s temper is inhibited Feels 
ho can’t let temper go “What’s the use — my own family’”' 
When he can’t let self go, feels it in his stomach Tenses 
it up Feels sore in body and mind 

For years patient has been hoping and planning to get 
family ayyay from lower cast side It has been talked about 
for years Foui months ago he brought enough piessure to 
bear to take the decisive step But he hnd to do it all 
himself, buy the furniture, sign the lease, etc As soon as 
the family moyed, ey cry body found fault with everything 
It y\as his fault, things wei-c better whore thev hnd been, 
etc It was chiefly his mother who didn’t want to leave the 
east side and yvho influenced the other sons She is the 
chief dissatisfied one now and loses no opportunity to 
throw things up to the patient It is always, “Well, you 
signed the lease and it’s your fault’’ Patient gets no 
pleasuie out of his home It represents the frustration of 
his dearest wish 

Gastro-inteshnnl symptoms set in two months ago and 
two months aftei above situation became acute 

DISCUSSION 

None of the thirty -thiee individuals intenievved 
seem to be free fiom inteinal stnfe And it seems to 
be of a typical kind WTiether the sti uggle is with the 
environment oi an object, an impel sonal fate oi an un- 
loved helpmate, it seems nothing can be done about it 
save to beai it to the best of one’s ability Theie is 
nothing available in the way of a lough and leady so- 
lution It IS a subacute or a cluonic conflict of a 
similar category to those seen in the usual psvehoneu- 
rosis involving potent forces wnthin the mind itself , 
Perhaps a series of thirty^-three noimals would show 
inteinal tension along similai lines But it is much 
moie likely that the repressed eneigy would get out m 
some fashion or othei in the form of action oi ex- 
plosion Also, it is much moie piobable that noimal 
individuals are m such states of invvaid tension only 
occasionally' These ulcer patients, however, are suffei- 
ing from chionic frustration and invvaid daection of 
stioiig emotional stimuli It is appaiently the chronic 
state which is hai mful 

These people just don’t seem able to get outvv'aidlv 
angiv \^en they are angiv they feel it “inside” It 
“grips” them within Consciously more often than not 
this increase in psychic tension is connected with the 
onset of the stomach pains 

It w'ould seem that the content of the repiessed 
energy is strongly sadistic and that it is the tabooed 
aggression and violence that is foiced to take this 


visteial pathway This is a famihai pattern m psy'cho- 
analvtic thinking Fieud has postulated from his 
studies a "Destiuktionstiieble ” Foi psychic svn- 
diomes aie known in which the oiganism tiies with 
all its povvei at its command to bung about its own 
injuiv Such aie the self-imposed toiments of the 
compulsive oi the suicide of the depiessed When the 
sadistic diive is fieed fiom vvhatevei unconscious bond 
01 amalgam that contains it and finds no available 
pathway leading to the object, it is inevitably turned 
against the ego It is suggested that duodenal iilcei is 
one of the many way's in which this sado-masochistic 
conflict works itself out It is not suggested that this 
IS the only available pattern, to say nothing of the 
possible psychic ones, but it is suggested that possibly 
this particulai type of conflict is specific foi ulcei 
patients 

Eh Moschcowitz in his discussion of the psychogenic 
oiigin of 01 game diseases (8) states, "The psvche of 
patients with peptic ulcer is unifoim they 
aie iiiitable, sensitive, self-absorbed and mentally' 
inelastic. Thev aie aggiessive but often swallow then 
anger” Aftei a consideration of the neuiogenic 

theoiies, he concludes, "It seems permissible to sigue 
that both the cause and mechanism of ulcer aie medi- 
ated thiough neivous pathways ” 

Tlio piohlem now veers to the mechanism vvheieby 
psy'chogenic factois influence the somatic expiession 
Cushing (6) has pies6nted expeiimental ev'idence that 
a paiasv mpathetic centic exists in the diencephalon 
He legaided peptic ulcei as the lesult of a disharmony' 
between the two divisions of the vegetative neivous 
system lesulting m spasm and vasculaiity Cushing’s 
observations leceived suppoit fiom Beattie (9) who 
pioduced small patches of hypeiaemic gastiic mucosa 
aftei a half-hour’s stimulation of this centre This 
effect was abolished bv sectioning the vagi Light, 
Bishop and Kendall (.10) hv intioducing small doses 
of pilocarpin into the ceiebi ospinal fluid produced the 
same gastric disease as laige doses subcutaneously', 
namely', local gnstiic patches of anemia associated 
with the luptuic of minute suifnce capillaiies and pio- 
longed contraction of the blood v'essels lesulting in 
aieas of devitalized cells susceptible to digestion bv 
gastiic juices resulting in neciosis and liquefaction 
This IS not due to increased acidity but to spasms of 
blood V'essels and musculaiis undei the influence of 
central neivous stimulation 

Cushing (C) has taken the ventuiesome leap fiom 
the psy'chic to somatic He states “Those favorably 
disposed towaid the neuiogenic conception of ulcei 
have in process of time giadually shifted the buiden 
of lesponsibility fiom the peiipheial vagus to its 
center in the medulla, to the midbiam and now to the 
inteibiain, newly lecognized as a highly impoitant 
station foi vegetative impulses easily affected bv 
psychic influences So it may easily be seen that 
highly strung persons thiough emotion or lepiessed 
emotion incidental to continued vvoiiv oi anxiety oi 
heavy' responsibility aie paiticulaily pi one to have 
chionic digestive disturbances and the hypei acidity 
often leading to ulcei — effects wholly' comparable to 
those pioduced by experimental lesions” 

Light and his co-woikers (10) go further and sav 
"The basic importance of the diencephalic regions in 
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known as well as the organic responses to emotional 
states of psvchie origin Apparentlj these centers 
under stimulation can so weaken the gastric structure 
that it becomes susceptible to digestion b\ its own 
juices Thus an explanation is offered of acute gastric 
ulcer as a constitutional disease in which the origin 
and recurrence of simiptoms is definiteh linked wnth 
psj chic disturbances ” 

In general, it seems fair to state, despite these 
observations, that the mechamsm of peptic ulcer pro- 
duction through psvchic pathwavs, still awaits eluci- 
dation 

SUMMARY AND CONCLUSIONS 

A psychiatric examination of 33 loung adult males 
with duodenal or gastric ulcer has been carried out 
Space permits only the piesentation of 4 lUustratue 
cases in detail The entire group revealed character- 
istic psi chic backgrounds These patients are suffering 
from chronic frustration and inward direchon of re- 


pressed, strong emotional stimuli wnth strong maso- 
chistic and sadistic tendencies This chronic stnt^ of 
inward tension or drive bears a close relation to the 
incidence and recurrence of peptic ulcer tVhile much 
furthei work is necessan before one can draw a final 
conclusion, nevertheless, a review of the obsenations 
of others plus our own experience impresses one with 
the strong probabiliti that peptic ulcer is a psicho- 
somatic disease 
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The Nervous Stomach 

By 

O S JONES, MT) 

ST LOUIS MISSOURI 


P OSSIBLY the majonti' of patients complaining of 
their stomachs are suffering from a functional 
rather than an organic disease Fullness and upper 
nbdominal distress after meals, belching and failure 
to obtain relief from alkalis suggest a diagnosis of 
“■gastric neurosis ” especially when these svmptoms 
are associated with nervousness, constipation, in- 
somnia and loss of energj We must carefullj rule 
out gastritis peptic ulcer, duodenitis, cholecvshtis, 
cancer, appendicitis, and such general conditions as 
anemia, leukemia, hepatic cirrhosis and circulatory 
failure Food-relief and soda-relief are highlj sug- 
gestive of ulcei and such cases must submit to radio- 
logical examination It is questionable if gastritis can 
be diagnosed without gastroscopi 

The author is slow' to make a diagnosis of cholecjs- 
titis and restricts choleci stectom j to those cases in 
which stone is present At the 3Iarine Jledical Clinic 
onlv one-tenth of one per cent of all admissions have 
been subjected to choleci stectomj 

Gastric cancer maj be elusive in its earh stages and 
X-iaj examination should be insisted upon in all cases 
over fortv v'ears of age, who complain of stomach 
distress 

Gnstnc neurosis maj be the onlv form of neurosis 
which the patient presents Failure to receive help 
from other phvaicians often makes him a difficult 
patient to handle A carefullj taken historj' and a 
sjmpathetic discussion of his affairs ma> reveal that 
he IS intenselv worried, or overworked or the victim of 
some social injustice, or a perfecth frustrated person 
Finances and in-laws are, in mi experience, more 
common causes of worry than elaborate Freudian 
'complexes of anv sort 

Fluoroscopicallv , the stomach maj be seen to be 


subject to more or less intense spasm, not onlv at the 
pylorus but throughout the entire organ The “spool” 
type of spasm is not infrequent, especialh in thin 
women In a few cases, where extreme pain is present, 
the stomach silhouette mav be almost obliterated 
terapomnh by a massive gastric spasm The tone of 
the organ usuallv is good and atonic stomachs associ- 
ated with pain are rare The resemblance of spastic 
stomach to Spastic colon is obvious, and the two nn\ 
co-exist, but the latter mnv be assumed to cause lower 
rather than upper abdominal distress 

Chronic appendicitis (if there is such an entity) 
mav best be recognized bj its acute or subacute 
exacerbations, exhibiting the classical features, and 
these signs are of greater value in diagnosis thm 
roentgenological studies 

Once organic disease has been confidentlj ruled out 
and a diagnosis of nervous stomach has been made, 
the patient himself must be svmpatheticallj under 
stood and treatment directed to the entire socio-ps\- 
chological elements in his particular case In this 
valuable work, good sense and encouragement are in 
ordinarv cases, more needed than technical psvcho- 
analvsis If a diet is prescribed, one should avoid too 
great restriction Temporan limitation of starches 
and roughage mav be of value In adipose indiv'iduaL, 
caloric intake needs to be lessened and a legimen out- 
lined for weight reduction In ptotic indmduals the 
familiar “long thins ” added nourishment is needed 
MTien constipation is present, a dailv saline enema is 
not onlj harmless but helpful and produces n good 
reflex effect on the stomach If achvlia is present, 
dilute hvdrochloric acid, in water or m milk, w'lth or 
following meals, mav be used However, the medicinal 
mainstav of treatment of these nervous stomachs is 
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sedative and belladonna A fnAontc piesciiplion of 
the authoi is as folloiNS 

R phcnobai bital gi 

All opine sulphate gi 1/200 
Misce fiat cap Sig — one aftoi each meal 
Finalh, nnj of the bulK-piodncing la\nti\es mav be 
tried if nocessan 


The diagnosis of “nervous stomach’’ should depend 
upon a highly scientific elimination of oiganic disease 
m the uppei abdomen The ti eatment, howevei , is an 
ait lathei than a science and success is dependent, 
Higeb, on undei standing the mental pioblems of the 
individual, and one’s powei of mental suggestion and 
encouiagement 


Insulin Reaction and the Cerebral Damage that may Occur in Diabetes* 

By 
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I NSULIN, when first intioduced, ivas used with 
caution and the dangevs of lupog^cemia fiom 
oierdosage were emphasized The adient of Sakel’s 
insulin shock thei-ap> in the psychiatric states has le- 
sulted in voluminous literatuic on hypoghcemia Much 
of this deals wnth the therapi of the vaiious psichoses 
The significance of insulin leaction was minimized, 
and the safeguards which had been so ofTective weie 
somewhat slighted There is, however, increasing studj 
of the mechanism of insulin leaction and the possible 
pathologic changes particular!} with reference to the 
centra] nenous sislem, which ma} lesull from pio- 
longed hjTiogh ccniia And there has been recent le- 
emphasis upon the catastrophic end result of severe 
insulin hvpogivcemia in diabolic patients The case 
reported heie is an example of this dangei 

REPORT OF CASE 

S S Hospital Number 280182, white female, 13 }eais 
old The patient, a thirteen vcar-old white school girl was 
admitted to the Milwaukee County General Hospital at 
9 00 a m on March S, 1941, in coma 

The past htfioiy revealed that the patient had had all 
the usual childhood diseases At the ago of four she had 
been under observation for six months for tubciculosis, 
but vvas discharged ns non-infected At the age of eight 
she was struck b\ an automobile, incurring a cerebral con- 
cussion which left her unconscious for 24 hours There 
were no nppaicnt residual injuries from this accident 
Her educational development had been noimal Piior 
to admission she was in the seventh grade, and had main- 
tained an excellent scholastic rccoid There wore no 
obvious personabtv defects 

The /owtfp fiisiorp was negative except for the presence 
of diabetes in a paternal uncle 

The present lUncss began one month pnoi to admission, 
vvhen she developed diabetes The symptoms culminated m 
diabetic coma, and she had been hospitalized and treated 
for this complication in anothei institution from Pebiuniy 
11 to Pebiuary 17, 1941 Upon release her diabetes was 
controlled on diet and Protamine Zinc Insulin, IB units in 
the morning and 16 units at night This dosage was later 
increased to 25 0-25 For two days prior to admission the 
child complained of continual hunger 

On March 8, the morning of admission, she awoke about 
4 SO n m sweating, nervous, and confused Her mother, 
upon the advice of her family physician, gave her the 

♦from the Department of Me<ncine Marquette Unheralty Mcfilcal 
School anil the Medical CllnlcR Milwaukee County Hospital MU 
wiiukce V> is 


icgular dose of protamine insulin (25 units) at this time 
At fi 30 a m she no longer responded She was uiitable, 
tossing about and screaming, and theie were choreiform 
movements of the face and extremities Shoitly after this, 
there was an involuntary micturition and defecation She 
then developed violent convulsions and vvas restrained in 
bed with difficulty It w'as in this state that she enteied 
the hospital — four and one-haK hours after the onset of 
the hypoglycemic reaction 

Ent>anco cxamwaiion revealed a tall, thin, pallid giil of 
13 voais She was comatose There were restless choiei- 
form and athetoid movements of the face and extiemities 
The arms and logs wore quite spastic The temperatuie 
was 1010' F, pulse 104', respirations 20, and blood 
pressure 130 7(i 

The pupils weie equal, dilated, and reacted to light 
There wei e incoordinate movements of the eves The fundi 
were noimal No abnoimnbties were found upon exami- 
nation of the cars, nose, mouth or neck Thtie was a soft 
systolic murmui at the pulmonic aiea of the heart The 
lungs, abdomen and external genitalia weie negative The 
oxtroniitics weie spastic 

Urinalysis was negative foi sugar, acetone, and dmcetic 
acid The diagnosis of hypoglycemic shock was made, and 
theinpv instituted immediately Tvventy-fiv'e cc of 60 per 
cent glucose were given after completion of the admission 
examination, and an additional 40 cc of 60 per cent 
glucose were administered within the ensuing foity-five 
minutes The active convulsive movements ceased after 
the second dose, but the patient remained comatose, and 
there were still irregulai athetoid movements of the ex- 
tremities 

The further therapy instituted, and the follow-up 
studies of the blood and uime sugars aie summaiized in 
Table I It will be noted that the initial blood sugar value, 
taken after the administiation of 45 gm of glucose, vvas 
only 96 mgm per cent On the second hospital day it w'as 
over 200 mgm pei cent, and theieafter was maintained at 
near normal levels The caibon-dioxide combining povvei 
of the blood remained within normal limits throughout 
Sugai le-appenied in the urine on the second dav and le- 
mnined inteimittently until the sixth day, vvhen the patient 
was stabilized on insulin and diet 

Despite the adequate control of the initial hypoglycemia 
and the regulation of the diabetes, however, the patient 
failed to respond She remained comatose until the fourth 
hospital day, vvhen she reacted to verbal orders and called 
for her mothei There was no other attempt at speech 

On the fifth and sixth day the patient recognized mem- 
bers of her family, responded to simple commands, and 

was able to take a liquid diet Howevei, she was emotion- 
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ally unstable, laughing: or crying purposelessly, and “her 
speech was limited to “les” and “no ” She was incontinent 
of unne and feces 

Frequent physical examinations during the period of 
coma revealed slight neck rigiditj, diminution of al! deep 
I'eflexes, absent abdominal reflexes, bilaterally positive 
Babinskia, positive Brudzinski (contralateral reflex) on 
the right, there was no clonus or increased spasticitv On 
the fifth dav, however, she developed a flaccid paralvsis of 
the facial muscles and the extremities on the right side 
This disappeared the next day 

The temperature remained eleiated until the sixth 
hospital day, reaching a maximum of 103 8° rectally on 
the fourth The laboraton' data is summanied in Table II 
Prom the sixth day until her discharge from the hospi- 


tal, there was little change in the mental condition of the 
patient. She was aware of her environment and now said 
“Mother,” “Thank yon,” "Yes,” and “No,” but wLlable 
to voice connected thought On attempting to write her 
name, she succeeded m spelling the first four letters, and 
this in child like block print There was no cindence of 
motor paralysis The diabetes was now controlled on diet 
and SO units of protamine insulin 

On March 29, fifteen days after admission, she left the 
hospital on release. 

On April 3, two weeks after discharge, there was little 
adiance in her mental status Her mother reported that 
she had made a laborious adjustment to home life and was 
onlv then becoming accustomed to the other members of 
her family Her actions were those of a docile child follow- 
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iiiR Simple nets i\hon clearly dcmonsti ated to licr She was 
still inarticulate, althoufrh she was now repentinp simple 
phrases and could count to twcnt\ Her mother was at- 
temptiuK to teach her to WTite 

The subsequent course of this patient was \cr\ uiisatis- 
fnctor\, as far na the mental condition was conccined, and 
had not chanped in the past \ear The aphasia poi'sisted, 
thouph with spochl tcachinp, she was able to take up first 
prade rendinp The mother rofuseil to hase her dauphtcr 
subjcctcil to ps^chlntllc testmp 
The ne\t and last report winch wo obtained was that 
on June 10, ID 12, the jiaticnt de%elopcd duihetic coma and 
died at anotlici hospital No pciTiiission foi nutopsj was 
primteei 

SiimnuDU of Cnsc A thirteen loai-old white female 
diabetic patient treated watli piotammc zinc insulin 
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went into Inqioph comic shock, and remained in it foi 
foul davs, althouph the blood sugni levels had le- 
turned to noimal 12 houis aftei she entered the hospi- 
tal Aftei emerging from the coma there was evi- 
dence of lesidual ceiebral damage 

DISCUSSION 

The thnical featuies of this case aie similar to those 
reported bv others who have pointed out the potential 
toMcitj of insulin 

Joslin (1) as earh as 1922 refeired to n fatal case 
of hvpoglycemia in a diabetic taking insulin Other 
cases of fatal hypoglycemia have been lecorded since, 
and iiathological studies of the changes in the brain 
have been published by Baker and his associates (2), 
Pemberton (3), Terplan (4), Lindsay et al (5), Saks 
and Alexander (6) and Wohwall (7) 

There has been increasing emphasis i ecently on the 


potential dangeis of insulin shock thorapj in the tieat- 
ment of the psychoses, and the use of this theiapy 
has piovided the oppoilunitv foi caieful nemological 
nnd psvchiatric study of the effects of hvqioglycemia 
The hvpoglycemic state, vvhethei spontaneous or in- 
duced is characterized bv hiznue and varied symp- 
toms In gencial, it is manifest in three stages The 
fnst, a piodiomal peiiod of ten to thiitv minutes, is 
chaiacteiized bv' lassitude, mental confusion, iirita- 
bility, and restlessness This is followed by pi of use 
perspiiation increasing confusion and lestlessness, 
and it times, convulsions This stage proceeds to 
stupoi nnd coma, oi m other cases, to inci easing ex- 
citement, agitation, somnambulism, deluium, or fugue 
states The third, and final state is that of deep coma, 
usiiallv with convulsive phenomena of variable type, 
distmbanccs in reflexes, nvstagmoid movements, and 
ficquenth motor palsies The peiiod of coma particu- 
lailv is manifest bv bizaiie motoi distuibances, athe- 
loid movements of the extremities, giimacing of the 
face, sucking movements of the lips, clonus of the jaws 
and clonic movements of the evehds and ex^tiemities 
An attitude of decerebrate ngidity, wuth extension, 
bilateral adduction and inward lotation of the arsms, 
clenched fingers, and open, staling eves mav develop 
In manv cases distuibances of consciousness with- 
out the advent of coma oi the motoi phenomena were 
the outst Hiding svmploms These included catatonia, 
dehinim, ii iitabilitv’, tantiums, amnesia, negativism, 
automatism, hallucinations, hjstena, and paitial oi 
complete unconsciousness At least two cases of psy- 
chosis associated with hv])ogIycemia have been rc- 
poited (Anderson (81 and Witten (9)) 

Several classifications of the syndrome have been 
offered (10, 11, 12, 13) In general, these aie based 
upon the men of biain involved That of Wildei (12) 
is perhaps the most compichensive He groups the 
svanptoms undei the following sub-heads I Vege- 
tatn e-v asomotoi II Caidiovasculai III Bulbopon- 
tine IV Coiticosjnnal V Sti lothalamic VI Cortical 
A similai grouping is made bv Ingham et al (13) 
Their conclusion is that the site of greatest disturb- 
ance IS in the region of the basal ganglia, cential gray 
matter, and the biain stem 

While the hvpoglycemic svndiome, w’lth its potential 
aftermath of ceiebial damage, has not been exten- 
sively publicized in connection wath studies of dia- 
betes, a mimbei of case lepoits have appeared 
Twentv-six cases, bv vaiious authors (2, 8, 9, 14, 15, 
16, 17, 18, 19, 20, 21, 22) aie reviewed in this report 
In these cases the most common aftermath of cere- 
bral damage is profound mental and personality 
change The most extensive leaction may leave the 
individual at the intellectual level of idiocv, with 
all signs of lational thinking, higher feelings, and 
leasoned action absent In othei instances there is a 
vaiiable degiee of mental letardation, with apathy 
and dullness At times these changes progiess to tiue 
psychoses lequuing institutionalization A post-hypo- 
glvcemic svndiome resembling Paikinsonism has also 
been reported Objective neuiological changes are fie- 
quently observed duiing the hypoglycemic shock, and 
not uncommonly peisist for months following emer- 
gence from it Aphasias aie probably the most fre- 
quent of these Peisistent hemiplegias have also been 
reported 
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Table III summarizes the cases reviewed The end 
results cited in this chart are those which were par- 
ticularh prominent, thev do not necessarily include 
all the changes resulting from the insulin reaction 
The number of cases scarcelj permits generalization 
as to the incidence 6r the factors influencing this tvpe 
of insulin shock It mil be noted, how'ever, that males 
outnumber females (eighteen to si\) and that a re- 
lativeh large number of reactions occurred in indi- 
viduals under the age of thirti The duration of the 
shock snnptoms apparently had little effect on the 
end result, although the majority of deaths occurred 
within 24 hours Nine cases reported the use of pro- 
tamine zinc insulin, eleven, regular insulin, and in 
SIX the type was not mentioned No reference has been 
made to the size of dbse used because reports in this 
1 aspect were incomplete It might be mentioned, how- 
ever, that one individual sunived a dose of 4fl0 umts 
of protamine zinc Insulin, taken in an attempt at 
suicide, without apparent residual damage (22) 
Pathology The first pathological studv of the effects 
of Ji\T)oglycemia in diabetica ms reported b\ Wohwill 
(7) in 1929 He reviewed the cases of tivo patients 
who had died in insulin shock There were uniform 


pnmarj neme cell injuries, swelling of the aws cylin- 
ders, and moderate ghal proliferation found on autopsi 
of the brain In 1932 Terplan (4) reported the case 
of a 16 jear-cld diabetic who received an overdose of 
insulin, developed convulsions, coma, and expired after 
three dars At autopsv there was marked edema of 
the brain, and extensive colliquation of the ganglion 
cells, most pronounced in the third cortical laver 
There were some degenerative changes of the ghal 
tissue 

Since these earlv repoiis, there has been a consider- 
able studv of the cerebral changes both in diabetic* 
and in patients given insulin shock therapv Post- 
mortem studies have been included in the works of 
Baker and his collaborators (2), Malamud and Grosch 
(23), Weil et al (24), Pemberton (3), Saks and Alex- 
ander (6) and Lindsay et al (6) 

No changes characteristic of hvpoglj ceraia hire 
been described There is ample evidence, however, of 
widespread damage, and of changes which, in the 
event of survival, are irreversible multiple petechial 
hemorrhage, or more extensive hemorrhage wath local- 
ized areas of encephal-mv elacia and cvst formation are 
frequent findings Irregular dilatation of the vascular 
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tree, tln-ombosis «nd peri\ascuHi extiavasalion -with 
distention of the pernasculur spaces ate common 
Proliloiation ol the Rhal tissue — either diffuse oi 
nodular — hnie been desciibed There is atiophy of 
the coi tev, i\ itb falti oi iiatchi demi ehniz ilion of the 
cells The iiHUrv to ner\e cells is usually disseminated 
n ideh 

Evpeiimenlal woiK b\ Gi.uzel {25) on labbits re- 
\cnled hjpeichiomntic cells with corksciew pioccsses 
m mild cises, and necrobiosis with iniolvcment of the 
piraniidal cells of the thiid and fifth Inters in the 
more seveie leactions 

Mccfiani'^m of Actwii The nature of the action of 
insulin and of htpophceniin on the oentnl neitous 
St stem IS not knowm, though various theories hate 
been offeied Considerable intesligatito ttoik has been 
done and is still being done on this problem Saks and 
Alexnndci (6) hate retictted the lecent Iiteratuie in 
then pipei 

Discussion in detail of the theones and the expeii- 
mcntal work suppoiting them is bevond the scope of 
this work, but the factors which hate been consideied 
mav be summaiized in brief is follotvs (1) Insulin 
pel se, IS tOMC to the bran cells (26, 28) (2) Htpo- 

pltcemia is uccorap inied bt chiuiges in the electrohiic 
bnlaiico This is suggested bt the obseivation of Shei- 
rill and DlacKav (28) that fatal contulsions mat 
follow the intiatcnous injection of glucose in the 
presence of htpogltccmia Corwin (29) w is unable 
to find ant suppoit foi this postulate in s latei ex- 
pel imoiit il studt Preudenberg and his associates (10) 


tveio unable to show anv lelationship between symp- 
toms and the presence of acetone, diacetic acid, or the 
bisulfite binding bodies of the blood (3) the biain 
cell suffeis fiom caibohvdiate depiivation and lesult- 
ing anoxemia It has been shotvn by Holmes (31) that 
the biain can oxidize onlj glucose oi othei available 
carbohtdiate, and the caibohydiate stoie of the brain 
tissue IS minimal In the presence of induced hjpo- 
glvcemia, the glucose stoies aie used up and the tissues 
suffei from lesultant anoxemia (31, 82, 33, 14) Dama- 
shek and Mteison (34) fust demonstiated a lelative 
inoxemia in dogs during hypoglycemia, and Gellhoin 
(15) has made extensne studies on the lelntionship 
betw'een hvpoghcemin and anoxia The clinical and 
pathological effects of prolonged anoxemia are similar 
to those resulting fioni hipoglvcemia and it is pioba- 
blc that the action of insulin on the biain is closely 
associated with the oxidation pioccsses of the tissues 

SUMMARY 

1 The clinical obseriations on a diabetic patient 
who suffered severe hvpoglycemic shock which le- 
sultcd in icsidual cerebral damage and death the 
following yeai are reported 

2 Similar cases reported in the lecent liteiatuie 
are reviewed 

1 The dingeis of iiieiersible mental changes 
following insulin shock aie pointed out 

4 The sianjitomatologv, pathology, and mechanism 
of insulin lotion in hvpoglvceniia aie biieflj discussed 
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Jejunal Diverticula 

A Consideration of Clinical Symptomatology and Case Report* 

By 
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J EJUNAL dnerticula, although rather frequenth 
discussed in the literature, stiU do not receive the 
attention from a diagnostic standpoint that they de- 
serve This IS partlj due to their rant\, partlj be- 
cause the majoritj of them never result in disease or 
produce symptoms, and chiefli perhaps because of the 
pleomorphism of si mptomatologi which is produced 
bi the minoritv^ which are of clinical importance In 
this respect thej exhibit a contrast to Sleckel's di- 
verticula which are also quite rare but which, because 
of a fairlv charactenstic and generallv recognized 
clinical picture, are usuallj considered in the differ- 
ential diagnosis of pertinent cases 

The medical literature referring to jejuml divertic- 
ula nas reviewed verj carefuUv b\ Gerstlei in 1938 
(1) At that time he found 187 cases in the literature 
This number has subsequentlj grown to appro-amateh 
228 (2, 3; The bulk of this group has been discoiered 
at operation or autopsv Johns (4) renevang this 
phase of the subject in 1937 found that to that date 
only 26 cases had been discovered by X-rav exami- 
nation, and of these onh 17 had been confirmed by 
operation 

The true incidence of jejunal diverticula is difiScult 
to arrive at. The percentage found at autopsi on in- 
flation of the jejunum is higher than that found on 
X-ray examination From the standpoint of clinical 
expectanc^ the latter figures are in some va\s more 
significant Case (6) in a series of 6847 gastro-in- 
testinal examinations, found four patients mth one or 
more jejunal diverticula, and in the same group found 
85 cases of duodenal diverticula Dnerticula of the 
jejunum are frequentl' associated with diverticula of 
congenital anomalies elsewhere in the bodi (5) In 
approximately a third of the cases reported, multiple 
duodenal diverticula have been found 
The causative factors in these lesions have been con- 
sidered by numerous authors The review of Dixon 
et al (6) m 1988 covers the different theories advanced 
quite thoroughlv In separabng known fact from as- 
sumption, it can be said that a portion of the lesions 
are congenital in origin as evidenced bj their presence 
at times in verv voung infants (3 7) It appears 
probable that others develop in the latter decades of 
life either on the basis of a congenital or nn acquired 
weakness of the abdominal wall "True” diverticula 
are said to have a muscle lajer in their wall and 
“false” diverticula to be lined with mucosa and peri- 
toneum onlv However, when the sac becomes verj' 
large, the muscle lajer, even if originally present, may 
become attenuated or even non-existent and in either 
event functionallj impotent 

♦From The van Rereiiaw»xiy ClJnlc- 
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The point of origin as in the case to be reported is 
usuallv along the mesentenc border (8) and if a large 
amount of mesentenc fat is present and the lesion 
small and emptv, it may prove difficult to find at oper- 
ation Rothschild reported that in 21 of 24 jejanal 
diverticula the lesion was so located along the mesen- 
teric border 

A consideration of the sjTnptomatoIogri resulting 
from duodenal diverticula should he based upon the 
fact that the diverticular sac, while not a normal 
structure, m itself is not a cause of svmptoms The 
latter result from the varied complications which mav 
occur It IS important to emphasize that complications 
occur in a minoritv of cases, and the demonstration of 
such a lesion in the presence of abdominal complaints 
is usuallv coincidental The actual incrimination of a 
diverticulum should require the most careful consider- 
ation 

Certain physical chnracterisbcs of the sac contribnte 
to the development of complications Enlargement of 
the sac as well as relative enlargement in rdahon to 
the size of its neck, and the absence of an efficient 
muscular lajer m its wall, all contribute to retention 
of contents wnth or without associated distention The 
latter situations produce the most benign compli- 
cations of clinical significance which occur Thev may 
of course progress to the more senous situations to 
be described in subsequent paragraphs The distress 
which ensues is a function of the “pain level* of the 
pabent, the time involved in the cycle of filling and 
emptv ing of the sac, the degree of distention, and the 
relative amount of absorption from the sac. Some 
diverticula, as observed with the barium meal, fill 
promptlv after the adjacent bowel is reached bv the 
head of the barium meal and are visualized mo«t< 
clearlv if only a small amount of bannm is adminls 
tered This is indicative of an ample mouth, and if 
the sac is small it wall probablv be found to emptv 
promptlv If the sac is large or dependent. It may be 
retentive for a variable period Absorption may occur 
from such a sac but probably increased intradivertic- 
ular pressure or distenbon does not occur A second 
type of sac fills comparabvelv slowlv after the head 
of the barium meal reaches its level and mav be mis.sed 
enbrelv if only a small amount of barium is used This 
tvpe IS usUalJv discovered in serial films of the small 
intestme or in a routine five or si\ hour film after the 
banum meal Its relatnelv slow rate of filling mav 
be interpreted as indicating a poorly functioning 
stoma and, after filling, impairad empbing and dis- 
tenbon mav occur 

It mav be postulated that absorption of retained 
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mnlentil which hav undeiRone bacleiial action may le- 
sult in a mild diveiliculitis, hniphangitn, oi mesen- 
teiic )j niphadenitis m a combination ol them which 
roaiiltn in localized tondeiness with oi without dis- 
tuibances in the inteatiiial giadieiit Symptoms from 
tins c luse should go and come in broad cjcles coveiiiig 
peiiods of da\8 or weeks oi, if muio severe, fluctuate 
in inteiisitv over lelatneh long peiiods of time ac- 
cording to nnations in the degree of lelention and 
in the status of the letamod matciial as aifccted bv 
the diet, hpe of bacterial action available, and the 
general condition of the patient 
The s\mptoms losutting fiom distention in the sac 
are usualh described as sensations of fullness, clamp- 
ing, dull to acute pain, and localized tenderness The 
pain of distention, when se%ere, has been described bj 
Lockwood (10) ns “bursting" in chaiattci Its cjcle 
of ippearanco and dui atioii is a function of the filling 
ind emptving chaiacteristics of the sac It usualh ap- 


upper intestinal segments lesulting in nausea and 
vomiting Acute jejunal diverticulitis is particulaily 
pi one to lead to gangrene and peritonitis Peiforation 
of a jejunal diverticulum, whethei the result of in- 
fection and gangiene or of trauma, lesults in the 
spilling of small intestinal contents into the peiitoneal 
cavitv In the absence of piompt surgical inteivention 
a prompt fatal teimination may be anticipated 

Othei bizaiio and fiequentlj diamatic complications 
of jejuinl diverticula aie icpoited in the liteiature 
The accompanying diagram indicates various mechan- 
isms thiough w’hich duodenal diverticula may cause 
trouble The solid lines lepiesent complications de- 
sciibed in the liteiatuie and the dotted lines some 
which might reasonably be expected to occui No 
instance of abeiiant gastric mucosa w’as encounteied 
as 13 fiequeiitlv found associated with Meckel’s di- 
verticulum An X-ia\ examination wall usually not 
play a role in the diagnosis of these situations which. 



Film showing stomach and small intestinal pattein one hour after the 
administration of barium by mouth The dncrticulum is visualized below 
the stomach 


peais fiom 30 minutes to seveial houis aftei meals 
It mav peisist for a penod of one to two houis, or a 
severe exaceibation may last foi seveial days Its 
relationship to meals is not so regulai as that of 
classical peptic ulcei In maiiv reported cases, the 
symptoms have been continuous in nature and an at- 
tempt has been made to distinguish them fiom ulcei 
on this basis However, in othei cases as in that le- 
ported in this papei, there were i emissions and ex- 
acerbations possiblv lesultmg fiom self imposed 
dietaij lestriction subsequent to the appearance of 
s> mptoms 

Acute jejunal diverticulitis has been reported in 
several instances The lesultant pictuie is similai to 
acute appendicitis except that the localizing symptoms 
aie oidinaiilj found in the left upper quadrant and 
paraumbilical region xather than in the right lower 
quadrant It may be distinguished fiom the usual case 
of acute sigmoidal diverticulitis because of its higher 
location and greatei likelihood foi disturbances of the 


because of then acute character, will usually lead to 
prompt sui gical mterv ention The possibility of jejunal 
diverticulum should be consideied pre-operatively, 
howevei, in instances of unexplained hemoiihage, de- 
lajed motility of opaque foreign bodies, the presence 
of a clinical pictiue of peifoiated clinical xiscus 
following non-penetiating tiauma, and in unexplained 
sepsis associated wnlh vague gastro-intestinal symp- 
toms 

In those instances in which a jejunal diverticulum is 
discoveied by X-iay localization of tenderness to the 
lesion by palpation undci fluoioscopic coiitiol, obser- 
vation of peiiod of retention, and elimination of other 
explanations for the clinical 8> mptomatologv are 
necessary in the evaluation of the individual case 
Observ'ation, repeated examinations, and attempted 
control by diet and antispasmodics aie in order before 
suigeiy IS advised The importance of distinguishing 
jejunal diveiticula fiom duodenal diverticula m the 
couise of the X-iay examination should also be erapha- 


^ American Journai, of 

sized In those cases m which the duerticulum does 
not fill promptly iihen reached b\ the banum meal, 
this ma^ at times be quite difficult and may depend 
chiefly on the greater mobility of the jejunum In such 
cases the use of a Miller-Abbott tube in association 
\nth banum ma\ prove helpful The great technical 
difllculti of the surgical management of many duo- 
denal diverticula yvith the resultant high mortality is 
usualiv sufficient to contraindicate such treatment ex- 
cept in the most urgent case The surgical manage- 
ment of jejunal diverticula, because of the ease with 
which they ma\ be mobilized, is a much simpler pro- 
cedure and, in the absence of acute sepsis the mor- 
bidity and mortality should approach that of interval 
appendicitis There should therefore be no reasonable 
objection to the operative treatment of such cases in 
which the symptoms are sufficient to warrant a laparo- 
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Mdjhat a period of dietary restncbon uanallv gave her 
Physic^ exandnabon revealed a poorly nonnshed Khrte 

female with al^ht generalued abdominal seas ™esrand 

le« oTthe navri immediately to the 

Latoratory esammaticm lEB C 4 71M. Hub Snr 
J B C 9450, Diff neutrophfls 72T-, stabs segraetits 

IH?' and lymphocytes 

ISyo The urinalvsis was negative. The Kahn was nega 
tire A gastnc analysis revealed 36 degrees free acid and 
20 degrees combined acid 45 minutes after an Ewald laeal 
A banum meal revealed a negative eosophagus, stomacb 
and daodennm SmaU intestinal films at one, two and 
three hoars after the Ewald meal showed a pear shaped 
pocket of retamed banum m the left abdomen at about 
the ley el of the navel At four hours only a trace of 
bannm persisted at this point, Re-examination indicated 
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Distontlon 
Absorption 

Trartpa (1?) {18^ 



Enterolith (15) 

Foreign Body (fishbone) (13), 

Volvulus, Intussusception (9. 

Tumor (l6) 


Aberrant pancreatic tissue (12) 
Heirorrhuge (7) 

Retained gallstones (2) 
Intestinal parasites (10) (11) 


obstruction i 


hronlc 

adhesive (Ih) 
perltcnltia 


tomy and m which the duerticulum is probably the 
etiological factor 

CASE REPORT 

A 38 year-old white female was seen on 12-11-41 com- 
plaining of pain, cramping and draiving in character, 
located slightly to the left of the navel and coming at 
intervals, which began in May, 1941 
Her family history yvas negative for allergy, tubercu- 
losis, diabetes, and epilepsv Her motber was quite neryous, 
but the family was otherwise generally healthy She had 
one child ten vears of age 

She was said to have been well and healthy until fifteen 
years before the present illness when she was said to haye 
had "flu passing into ty phoid ” She yvas treated for this 
with numerous purgatives and following this developed 
gaseous distension, constipation, and rather large amounts 
of mucous in the stools Since that time she had continual 
abdominal discomfort and stated that she had not had a 
single bowel movement yyathout medication or enemata. 
During this period she yvas treated at several Springs and 
Sanatana with yamng periods of relief 

In Mav, 1941, she gradually began to develop pain in 
the left abdomen which at first urns drawing in character 
and graduallv became cramplike, although, when severe, 
was persistent and unchanging in character This pain 
came in paroxysms of varying degrees of seventy which 
would last for hours or days, and yyhich wonid come at 
intervals of weeks or months Associated wath the pain 
was moderate tenderness localized to the left of the navel 
The patient ascribed this pain to her colon and felt that 
she obtained partial relief from metamocil and enemata 


that it required from 45 minutes to an hour for the pocket 
to fill The tenderness was localized to the pocket on 
fluoroscopic manipulation 

The patient was placed on a program of dietary control, 
sedatives, and antispasmodics. There was some improve- 
ment in her general condition Her bowel function became 
reasonably adequate without laxatives or enemata. The 
spells of distre^ continued to recur, however and 'he 
elected to have surgical intervention This was done on 
7-6-42 by one of us (G W W ) The sac was found about 
8 inches distal to the ligament of Treitz and was embedded 
m the mesentery It wns about 3 cm in diameter The sac 
was removed and the small stump inverted vnth a punc 
string suture lu the mesentery abjacent to the sac were 
two quite large firm lympbnodes Others of this type were 
not seen elsewhere in the mesentery Examination of the 
remainder of the abdomen wns negative Microscopic ex 
amination of the wall of the evst revealed a marked 
eosinophilic and hmiphocytic infiltration and the absence 
of a muscle layer 

The patient has apparently been relieved of her dia 
comfort by this procedure. The presence of the enlarged 
Ivmphnodes and of the eosinophilic infiltration were taken 
as indicatmg a subacute diverticulitm which would tend 
to confirm the relationship between the diverticulum and 
the presenting complaints 

CONCLUSION 

A case of jejunal diverticulitis is presented which 
was observed on X-rav examination and proven by 
surgical localization and removal A brief discussion 
IS made of the clinical significance of these lesions 
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Gastric Acidity in Pulmonary Tuberculosis* 


By 

ALFRED L KRUGER, M D 
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I N the past three 5eais, 55 6 ha5'e had occasion to 
studv the RTstne secretions in 325 patients 55 ’ith all 
forms of pulmonar5’' tuberculosis In addition, npproxi- 
mateh 70 per cent of this Rioup had pastro-intestinal 
X-nj studies to deteiimne the presence or absence of 
patholog5 in older to note 5vhether theic 5vas an5’ 
con elation bet5\een the t\5o findings 

It is not the purpose of this paper to enter into a 
discussion of the 5arious test meals no5v in use Suffice 
it to sa5 that a test meal 55 as desired for the fractional 
stud5 of the gastric sccietion 55hich 5\ould be simple 
to use hut jet offeied effects e stimulation The reason 
foi the necessit5' of a fi actional studj 55 'as tiiofold, its 
greater accuracj due to the individual 5anability of 
the acid secretion insofar is the time element is con- 


those 55ithout an5 free acid in all specimens 5veie 
classified as achlorhj'dna 

This series of cases has been subdivided into foui 
groups, the classification conforming to the standaids 
set bj’ the National Tuberculosis Association (1) 
minimal lesion — 24 cases, (2) moderately advanced 
lesion — 52 cases, (3) far adianced lesion — 206 cases, 
(4) far advanced lesion complicated by amjdoidosis — 
43 cases 

DEGREE OF ACIDITY 

Minimal lesion Of the 24 patients in this gioup, 
there 55eie 11 males and 13 females The ages 5'aned 
bet5veen 16 and 36 jenrs There 5vas found an inci- 
dence of 16 pel cent nchloihvdna, 8 pei cent hypo- 
acidity, 50 per cent normal acid and 25 pei cent hvpei- 


Table I 

Incidence of degtecs of acidity in puhnonaiij tnhei citlow 





1 Achlorhydria 

Hypoocldll> 


Normal 

Hypcrnclditi 



Total 

Male 

rrmalc 

Male 

Female 

Male 

Female 

Male 

Female 

Minimal 


24 

1 

1 


»> 

6 

6 

4 

2 

Mod ndvAHcrd 


52 

1 

2 

4 

& 

10 

14 

7 

9 

Tnr advunccd j 


2or. , 

18 

33 

17 

31 

34 

20 

30 

14 

Amylnldosi-* | 


43 

1 

f> I 

lO 

n 

4 

0 

0 

4 

25 

Total j 


325 ] 

25 ! 

48 

23 

42 

59 

5S 

45 



cerned in reaching the peak of the acid curve, and be- 
cause of the impoiTance of detei mining iihethei 01 
not patients 55 'ith pulmonarj tuberculosis have an in- 
creased latent period foi the secretion of acid Oui 
test meal consisted of 100 cc of 7 per cent alcohol 
passed into the fasting stomach thiough an E55ald 
tube aftei 'a fasting specimen had been collected 
Samples of the gastiic juice weie then taken eveiy 16 
minutes for houre Foi convenience and ease of 
comparison 551 th the lepoibs of pievious investigators, 
a set of similai standai ds 55 'as adopted , namely, noi mal 
free acid levels being betiveen 20 nnd 40 degrees Anj' 
case 5vith aciditj belo5v this level 55 ’as considered as 
hypochloih5dria, anv above, as hypeichloihydi la and 

•ttlTom the Hotlson Ctninly Tuberculosis Hoapltal JeT8c> Clt> N J 
B S Poliak M D Mcdicnl Director 100 Clifton Plncc 


acidity Unfortunately, the gioup is much too small 
to take these results as evidence of the leal values 
5vhich might have been obtained if the numbei of cases 
had been largei 

Model afely advanced lesicrn In this gioup of 52 
patients, 22 5vere males and 80 55'eie of the female sex 
Here, the ages langed betiveen 16 and 46 veare vvitli 
the exception of one man 5sdio 5vas 64 yeais old There 
5va3 an incidence of 6 pei cent achloihvdiia, 17 per 
cent hypoacidity, 46 per cent normal acid and 30 pei 
cent hj pel acidity 

Far advanced lesion In this gioup of 206 cases, 
there 5veie 99 males and 107 females Theie 5vas a 
faiily equal distiibution of cases throughout all the 
age groups (the ages langing bet55'een 10 and 70 
j'ears) Here, 24 pei cent sho55'ed an achlorhydiia, 23 
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per cent hypoaciditv, 30 per cent normal acid and 21 
per cent hyperaciditj- 

Fat advanced lesion complicated by amyloidosis In 
all of the 42 patients, the diagnosis of amjloidosis rras 
confirmed bj a 100 per cent congo red dje retention in 
the plasma in one hour and bj the presence of an 
albuminuria There were 20 male patients and 23 
female patients with the ages ranging between 15 and 
54 jears Thirty-fiie per cent of these cases showed 
an absence of free hjdrocblonc acid, 16 per cent 
showed hiTioacid leiels, 41 per cent a normal aciditi 
and 9 per cent, a hiTieraciditi 

PEAK OF ACID CURVE 
In the 20 minimal cases that showed free acid se- 
cretion, 19 reached the height of their acid cume 
vnthin one hour Of the 49 cases of moderateb ad- 
\anced tuberculosis, 35 reached their peah of acid se- 

Table II 


Incidence of deyrees of acidity tn cases with fever 



Tolnl 

1 Coses 

j Aehlor 

Hypo 

1 

j Normal 

j Hyper 

SriK'hl -Icbrillty 

42 

7 

7 

20 

S 

Moderate fcbrfllty 

30 ' 

18 1 

12 

12 

2 

febriiftr j 

4 ; 

2 

1 1 

1 1 



cretion within one hour In the far advanced group of 
169 patients and in the amjloid group of 28 patients, 
117 and 21, respectively, showed their maximum acid 
secietion within the one hour period of observation 

FEVER 

The temperature charts of all the cases were then 
analyzed with the inewpoint of determining what 
factor the temperature plai ed in the degree ,of acid 
secretion Am repeated nse in temperature for one 
month prior to the analysis was recorded as a case 
with fever, a feiei under 100 5 was classified as 
slight, between 100 5 and 102 degrees as moderate and 
any rise above 102 degrees as marked Of the entire 
group of 325 patients, 240 had a normal temperature 
Forty-two feU within the slight fever class, 39 within 
the moderate fever group and 4 cases had a marked 
febrile course. The incidence of achlorhydria in the 
slight, moderate and markedly febrile groups (table 
II) was found to be 17 per cent, 33 per cent and 50 
per cent, respectivelv 

ANEMIA 

All of the patients had a red blood count and hemo- 
globin determination done about the time of the 
gastric nnalv sis A patient was classified as havang a 
significant anemia if his led count was less than four 
million or his hemoglobin was found to be lower than 
75 per cent (Sahli) Of the entire group, 60 cases fell 
within this classification IITien subdivaded according 
to the degree of their gastric aciditv, it was found that 
18 had an achlorhydria, 15 a hypochlorhydria, 21 had 
normal acid values and II had a hvperchlorhj dria 

INTESTINAL TUBERCULOSIS 

Of the entire group of 325 patients, 226 had a 
gastro-intestinal roentgen study Of this number, 103 
patients were found to have X-rav evidence of an 


ileoc^ spastic filling defect to suspect an intestinal 
complication As can be seen from Table III, there 
vvns a marked similantv in the number of cases m ill 
of the acid groups 

DISCUSSION 

It has been the experience of practicalJv every in- 
vestigator working with the various test meals, that a 
certain pereentage of the normal population will show 
an absence of free hydrochloric acid m their gastric 
secietion Ruffin and Dick (1) m a studv of 1917 con- 
trols and using an alcoholic meal with histamine 
stimulation found an incidence of 11 per cent achlor- 
hydria in their senes Bennett and Rvle (2) studied 
the gastric secretions of 100 health! medical students 
without symiptoms and found 4 per cent achlorhv dna 
Sandrom and Sagal (3), using an Eivald meal with 
fractional specimens after 45 minutes, found an inci- 
dence of 7 5 per cent Eggleston (4) noted an incidence 
of 10 per cent achlorhydria in a studv of 2780 cases 
with gastric symptoms using a fractional meal 

Many of the earlier studies on gastric aciditv m 
pulmonary tuberculosis were on too few cases to be of 
statistical importance (Brieger (6), Munson (6)) In 
more recent investigations, Cohen (7), in a studv of 
300 patients with tuberculosis, using an Ewnld meal, 
found an incidence of 7 per cent achlorhvdna in 
minimal lesions, 6 per cent m moderatelv advanced 
lesions and 8 per cent in far advanced cases In other 
words, his results are approximately that which one 
would find in normal, healthy controls Grav and 
Melnick (8) in a studv of 50 cases with advanced 
tuberculosis found that 24 per cent of their cases had 
an achlorhydria Perla (9) in a revaew of 198 patients 
found an incidence of 10 per cent achlorhvdna 

Our results are at some variance wath the above 
findings Unfortunately, the number of minimal cases 
18 much too small to draw conclusions from but 16 per 
cent showed an absence of free hydrochlonc acid In 
the moderately advanced group there was found an 
incidence of 6 per cent achlorhvdna In the far ad- 
vanced group without and with amvloidosis, there was 
found a decided increase m the number of patients 
showing an absence of free hydrochloric acid, 24 per 
cent of the former and 35 per cent of the latter pre- 


Table III 

Incidence of degrees of acidity tn patients tcifh and 
without intestinal tiibcrcnlosis 


a I X ray i 

1 

Total j 
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1 - 
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103 j 
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88 ■ 

1 

24 

Nciratfvc j 

1. ; 

1 

1 so 

1 « i 

26 


eenting this finding So, we note that as the disease 
becomes more progressive and the duration of iDness 
increases, the percentage of patients with achlorhvdna 
rises from a nmmal level in moderately advanced cases 
to an mcidence of 35 per cent m patients w ith far ad- 
vanced disease complicated bv amy loidosis This find- 
ing Ib in accord with the conclusions of Robin and 
DuPasquier (10) but in disagreement with the find- 
ings of Perla (9) 

Townsend (11) in a study of 61 normal healUiv 
students using alcohol as a test meal found that the 
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greater pioportion of the cases reached then acid peak 
at GO minutes In the subjects studied, 75 per cent 
showed a lower figure for free hydrochloric acid after 
the 60 minute specimen In 32 of the cases that had a 
free acid of 50 degrees or moie, 30 of them reached 
then peak riithin one hour In a studi of 85 non- 
tuberculous male indiriduals who complained of vague 
gastro'intestinal s\mptoms rvith no evidence of gastiic 
or duodenal ulceration on roentgen examination but 
who showed free acid in then secretions, 72 per cent 
leached the peak of their acid curve within the 60 
minute specimen Appi o\:matel> 05 per cent of the 
mnnmal 71 pei cent of the modeiatelr advanced, 73 
per cent of the far advanced and 76 per cent of the 
amvloid patients in this senes of cases reached their 
acid peak w ithin one hour As these results are similar 
to those found m nonnal individuals, it is not felt that 
theie 13 an increased latent period in the secretion of 
acid in patients with tuberculosis 

Munson and Pei la found that the presence of fevei 
had no i ehtion to the secretion of acid bj the stomach 
in then studies on tuberculous patients Cohen on the 
other hand found that the percentage of achlorhvdna 
among patients vith fever is aliout times as high 
as among those without fevei and theiefore concluded 
that fever, per se causes a diminution of gastric 
aciditv In leviewmg our cases who showed a nonnal 
temperature (240 patients), it was found that 21 per 
cent showed an achlorhvdiia and 19 per cent a hypo- 
chlorhvdiia On the othei hand, m an analvsis of the 
lemainmg 85 cases w'ho showed some degiee of fevei, 
there w'as found an incidence of 26 pei cent achlor- 
hvdna and 23 per cent hypoacidity In comparing the 
two results, w’e find no significant degiee of difference 
However, when a closer analjsis is made of the degiee 
of fever present (Table II), it is found that as the 
temper atm e approached higher levels, the greater was 
tlie incidence of anaciditj' 

The factoi of anemia and gastiic aciditj has been 
the subject of much contioversj The consensus of 
opinion has been that the absence of free hvdiochloric 
acid causes an impaired intestinal non absoiption with 
resultant hviiochi omic anemia (12, 13, 14) In the 
group of 72 patients with achloihjdiia, 13 or 18 per 
cent showed a significant anemia This figure coincides 
veiv closely with the number of patients in the entire 
group of 325 cases that showed an anemia, namelv , 60 
cases 01 18 per cent Therefore, we could not find 
here that achloihjdria, per se, plaved a significant 
part in the development of anemia In an analysis of 
the cases wuthout anemia, it was found that 23 pei 
cent showed an absence of free acid This was similar 
to the group of 60 cases with anemia who showed an 
incidence of 22 per cent achlorhjdria Hence, in this 
senes of patients, we were unable to find any justifi- 
cation to assume that anemia, per se, had anj influence 
on the degi ee of acidity 

Straus and Wurtz (15) found that the tubercle 
bacillus wall not lose its virulence after sik hours ex- 


posure to the gastric juice Inkstei and Glovne (16) 
later demonstrated that gastric secretion will not de- 
stroy tubercle bacilli in the sputum after ninety 
minutes exposure Gray and Melnick in a study of 42 
patients, found tubercle bacilli in the gastric contents 
more frequenth in the anacid and Inpoacid gioups but 
admitted that this was not due to the bacteiicidal 
powers of the gastric juice A gastio-intestinal roent- 
gen study was done on 226 of oui patients Of the 
103 cases that showed roentgen evidence of intestinal 
tuberculosis, 21 pel cent were found to have an achlor- 
hvdiia, whereas, of the 123 norm,il cases, 22 per cent 
were noted to lack free acid This result is in complete 
accord with the obseivations that the presence or ab- 
sence of free hvdrochlor ic acid in the stomach is of no 
significance as to the finding of tubei-cle bacilli in the 
gastric secretions or rn the development of intestinal 
tuberculosis 

Although the purpose of this report was to investi- 
gate the gastiic response in teims of fiee acid, ti- 
trations were also made for total aciditv In all of the 
cases, the figure for the total aciditj was fiom 3 to 
25 degrees highei than that for fiee acid This is in 
close agieement with the obseivations on noimal sub- 
jects by Townsend who found a difference of 4 to 18 
degrees We agi ee with her and other s that w'heii free 
acid IS present, the estimation of the total nciditv is 
of no practical importance 

We are cognizant of the fact, as emphasized bv 
Sagal, Marks and Kantor (17) that theie is a definite 
tendency in older individuals to show a diminution or 
loss of free acid This factoi, however, played a minor 
role in this senes of patients as 279 of them were 
under the age of 50 years Of the 46 cases above the 
age of 60, onlv 11 showed an achlorhvdria and 9 of 
these were in the far advanced stage of the disease 

As wall be seen from Table I, the incidence of achloi- 
hv'dria was twice as great among female patients as it 
was among the male cases Sagal, Marks and Kantor 
as w'ell as Ruffin and Dick found that gastric aciditv in 
females is definitelv lower , the diffei ence in the for mer 
group of cases being almost 10 degrees in both the 
fiee and total ranges 

CONCLUSIONS 

1 The gastric aciditj of 325 patients in various 
stages of pulmonaiy tuberculosis was studied and it 
was found that as the degree of the disease pro- 
gressed, the incidence of gastric anacidity increased 

2 Significant fever caused an increase in incidence 
of achloihydiia 

3 Anemia, per se, did not affect the degiee of 
acidity 

4 There is no increased latent period in the se- 
cretion of acid, the gastiic response following a normal 
pattern 

5 The presence oi absence of free acid plajed no 
role in the development of intestinal tubei culosis 
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Notes On Nutrition 


1943 brings nevr knowledge of marginal dietan de- 
ficiencies as well as a better understanding of the 
human requirement of ammo acids, better knowledge 
of the food requirements of mothers and infants, new 
techniques for the nutritional teaching of la\ and 
special groups The nations of the m orld who now are 
suffering food shortages will benefit fav our newer 
knowledge of nutritional science 

There is some experimental foundation for the 
theorj that Aitamin lack fa%ors susceptibility to in- 
fections and recently it was found that animals fed 
high protein diets wnthstood infection better than 
those on low protein diets (J Pediatrics 20 476 
1942) On the other hand it was found that Vitamins 
A and C had no influence on the immunological factors 
in influenzal and pneumococcus infections (J Chn 
In\es , 21 121, 1942) There is no reason to overdose 
people mth vitamins in the effort to prevent infections, 
and jet probablv the nutntional status as a whole is 
important in resistance to infection 

From dog feeding experiments it was inferred that 
the minimum nicotinic acid requirements of a 70 kilo 
man should be about 10 mg per day Also it was con- 
firmed that sulfapjTidine inhibits the curative action 
of nicotinic acid and that fresh liver counteracts this 
inhibition (J Biol Chem , 144 679, 1942) 

Effects of Blanching on Vegetable Nntnents It was 
found that blanching — in boiling water for one two or 
three minutes, tenderizes the vegetables and reduces 
their volume, thus making canning more efficient In 
small units of large surface area about 20 per cent of 
sugars, minerals, protein and Vitamin C are lost while 
in larger roots, while the loss in Vitamin C is about 
the same, the sugars proteins and minerals average 
onlv 10 to 16 per cent loss ( J Soc Chem Ind , 61 96, 
1942) 

Industrial Nutrition and the ITor Dr Borsook is 
correct in emphasizing the need for better food for 
war worVers but it is questionable if the method of 
administering artificial vitamins is as good as im- 
provnng the foodstuffs eaten It is pointed out that, 
even after all the publicitv given to the needs for 
greater milk drinking during the past 20 vears, there 
has been onlv a per capita increase of about 5 to 7 per 
cent (Am J Pub Health, 32 623, 1942) 

Ri eoiistil lit ed Mill todaj is merelv dehvdrated whole 
milk 111 powder form shaken up with the proper 
quantitv of water It should be sold in areas where 
natural milk of proper hvgienic standard is not easilj 
obtainable, but should be labelled to distinguish it 
from other milks The skim milk used in reconstituted 
milk ought to be dehvdrated at a temperature of 150 
degrees F or less (Bulletin, N Y Acad Med , 18 488, 
1942) 

Thiamine in Slone Milled Flour Bv using an old 
American flour mill bread was made from wheat and 
the bread assaved for thiamine, and about 5 2 micro- 


grams per g was found present The high thiamine 
conteqt was attributed to the presence of a significant 
proportion of the aleurone laver of the wheat berrv 
(Cereal Chem, 19 629, 1942) 

The Eialuation of Nutrition Surveys Dietan 
studies can furnish no more than presumptive evi- 
dence on the prevalence of malnutrition The word 
“malnutrition” should be used onlv where bodv ab- 
normalities arising from nutritional causes exist 
There is not as v et any standard conception of exactlv 
what an adequate diet is, and the food composition 
tables are not standardized either The earliest sjmp- 
toms of malnutrition are often vague and mc^ 
certainlv are not diagnostic of anv particular deficiencv 
disease or of malnutrition itself (Am J Pub Health, 
32 406, 1942) However, dietan studies furnish the 
best means now available to uncover likely areas of 
malnutrition before severe degrees of deficiencv have 
dev eloped 

Dehydrated Meat A dmng unit can produce about 
1000 lbs of dehvdrated beef in one hour, but onlv 
about 600 lbs of dehydrated pork in one hour owing 
to the higher fat content of pork Dehvdrated beef 
contains 65 per cent protein, SO per cent fat and 10 
per cent moisture Dehvdrated pork contains 60 per 
cent protein, 40 per cent fat and 10 per cent moisture 
The pork product is less stable than the beef product 
Very little is known about the nutritive changes which 
dehjdration mav produce in meat but this subject is 
under studv now (Food Industries, 14 47, 1942) 

The inetdenee of Denial Caines Out of 2 million 
men examined for selective servace 1 million were re- 
jected for general militarj service Of these about 
450 000 were qualified for limited mihtarv service. 
Dental deficiencies accounted for 20 9 per cent of the 
900,000 who were rejected for general service Iso 
other single condition approaches thi« figure A high 
incidence of dental caries in children in the Canal 
Zone has been found and is thought to be due to the 
composition of the drinking vvater in large part The 
subject of dental caries presents a challenge to nu- 
tritional investigators 

Yitaniin A and Liter Diseases The liver being the 
principal storehouse for t itamin A abnormalities of 
the metabolism of Vitamin A occur when the liver is 
damaged Often, in such cases, the blood carotene Is 
not as low as the plasma Vitamin A, due, possiblv, to 
the fact that, in cirrhosis for example, there is an im- 
pairment of the conversion of carotene to Vitamin A 
(J CIm Invest, 21 309, 1942; Vitamin A is taken 
up faster and released more slowly bv damaged liver 
cells than bv normal liver cells (Proc Soc. Exp Biol , 
50 266, 1942) Hence in giving Vitamin A to persons 
with damaged livers the dose should be large so that 
the healthv cells wall receive some of it In cancer of 
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the GI tiact with impnued li\ei function it is almost 
impossible to raise the plasma level of Vitamin A even 
by the pai enteral in 3 ection of from 50,000 to 160,000 
USP units daily (Ann Int Med , 16 221, 1942) 

Oxidative Dcsti uction of Vitaimn D In the case of 
live stock feeds, added Vitamin D, in whatevei form 
used, 01 no mattei how it is piemixed, undeigoes 
serious oxidation of such a degree that in one to thiee 
months no potencj is left (J Ind Eng Chem , 34 
979, 1942) 

Nututwii in P) cgnancy The People’s League of 
Health in Gieat Biitain make a report on some intei- 
csting clinical experiments nith the feeding of preg- 
nant women, followed bv compaiison of the course of 
pregnanev in cases wheie special food supplements 
■were added and in cases ivheie no food supplements 
were added to the diets of mothers The added food 
supplements consisted of non, calcium, minute amounts 
of iodine manganese and copper. Vitamin B complex. 
Vitamin C and halibut liver oil Of 1630 piimiparas 
receiving the supplements, 6 4 per cent showed 
toxemia, ns shown by albuminuria Of 1612 primiparas 
w ho received no supplement, 7 4 per cent showed the 
toxemias (Lancet, II 10, 1942) 

Riboflavin in Ccical Graini and Bicad Riboflavin 
losses during the baking of bread are relatively in- 
significant. There aie grentei varietal than envii on- 
mental differences in the amounts of riboflavin in 
w’heats Yellow* corns wore found to have the same 
amounts of riboflavin as w*hite corn klarquis w'heat 
was high with 132 miciogiams per giam while rival 
wheat was low with 106 miciogiams per gram 
(Cereal Chem , 19 65, 1942) 

Thiamine and White Blood Cells There is typically 
a greater concentiation of ascorbic acid, thiamine, 
niacin and riboflavin in the leucocytes and platelets 
of the blood than in the ei\*thiocj*tes and plasma 
Thiamine is higher in leucemic than in normal leucocy- 
tes and IS abnoimally metabolized by leucemic cells 
This applies to the three tjpes of leiicemia — mveloid, 
Ijmphatic and monocvtic (J Clin Iniest, 21 161, 
1942), (Ibid, 21 177, 1942) 

Anemia in Biitisk Women and Childicn on Waitinie 
Diets A broad suiwey of the hemoglobin readings of 
1074 persons of all ages in England indicated an in- 
ci eased incidence of anemia as a result of waitime 
diets In children — ^between 6 and 12 months of age 
the reading averaged 75 4 pei cent, from 1 to 2 years 
of age, 72 8 pei cent , and betw een 4 and 5 years of 
age 81 4 per cent The Haldane scale w'as used, in 
which 100 per cent is equal to 13 8 g of pigment for 
each 100 ml of blood, which is a lower standaid than 
used in the USA All these values were legaided 
ns pathological because they can be inci eased bi non 
administiation It was suggested that the decrease in 
hemoglobin of women and childien should be com- 
batted by educational means and by the provision of 
non supplements, particularly for babies and children 
(Lancet, II 32, 1942) 

Intestinal Mici oorganisms Destroy Ascoibic Acid 
The effect of aerobic and aneiobic cultures of various 
intestinal bacteiia upon ascorbic acid, indicated that 
E Coll a’nd A aciogcncs decomposed ascoihic acid, 
whereas Piotens and Alcabgenes, growing in pure 
culture failed to destroy ascoibic acid, and even pro- 
tected it from oxidation by air The presence of 
glucose or lactose in the media exerted a sparing 
action on ascorbic acid In cases of severe colitis or 


diarrhea, it is best to administer ascorbic acid paren- 
tei-ally (J Bact, 44 76, 1942) 

Stability of Vitamin Bj During Baking The loss nr 
thiamine, regardless of its source is proportional to the 
time required in the baking All sources of thiamine, 
during a normal bake show'ed a loss of about 20 per 
cent The highest loss is in the crust Toasting of 
bread leads to a further loss of thiamine ranging from 
11 to 26 per cent Toast ns usually prepared contains 
about 16 per cent less thiamine than the original bread 
(Cereal Chem, 19 632, 1942), (Ind Eng Chem 
(Anal Ed ) 14 35, 1942) 

Cimhosis of the Liver and Nntntion Por*tal cir- 
ihosis IS piobably not caused by the direct effects of 
alcohol, but by dietary deficiencies associated with 
chionic alcoholism, because cirrhosis can be produced 
in animals by deficient diets and because in cirrhosis 
of the liver, the administration of high protein diets. 
Vitamin B complex and choline favor ablv affect the 
couise of the disease (J Clin Invest, 20 481, 1942) 
The use of high protein diet supplemented bj Vitamins 
A and D and a daily dose of 1 gm of choline chloride 
caused veiy marked improvement in manj cases of 
poital cirrhosis in man, often causing a cessation of 
the abdominal ascites, a return to a more nearly 
normal albumin-globulin ratio of blood plasma pro- 
teins and increased hemoglobin readings (J A M A, 
118 1403, 1942) In cases of cirrhosis where hepatic 
damage is not too fai advanced, the use of a high pi o- 
tein, high carbohydrate, low fat diet, with abundance 
of Vitamins A and D, and frequent injections of liver 
extract produces verj* marked improvement and even 
clinical recovery (Am J Dig Dis , 9 115, 1942) 
The intiavenous injection of a 16 per cent amino acid 
solution daily for 4 weeks, along -with a low* fat diet 
and comparatively high piotein and high caibohjdiate 
diet caused veiy marked subjective and objective im- 
provement in a small group of cases (J Lab Clin 
Med , 27 1400, 1942) At the present time, although 
neither the animal noi the clinical exTieiiments give 
us reason to foimulate any definite theory ns to the 
cause of ciiihosis, thej do offer a working method 
which, even empiiically holds out much more hope 
than ever before of being able to help the patieVits 

Vitamin C and the Wai The injection of ascorbic 
acid in a concentration of 100 mg per kg of bodv 
w’eight, immediately following trauma which would 
otheiwrnse prove fatal, will save life (Nature, 149 
637, 1942) British scientists are studying the loss of 
ascorbic acid in preparations of citrous foods for table 
use because of the scarcity of these sources of ascorbre 
acid in wartime Some authors see no need to use more 
than basal requirements of ascorbic acid (Biochem 
J 35 1240, 1941) Possibly ascorbic acid w*hen given 
at once in large amounts in conditions of shock has a 
pharmacological action rather than a nutritional one 
Ascorbic acid has been variously recommended foi hay 
fever, heat prostration, lead poisoning, He-xheimei re- 
actions, and even insomnia These and many other 
instances in w'hich ascorbic acid administration has 
been recommended are perhaps not pioperlj supported 
by objective data and are decidedly confusing, even 
though some of the work has a laige suggestue value 

Biiiish Food Pioduction The Ministries of Food 
and Agiicultuie in England set out to make everj acre 
produce 6 pei cent moie food than formerlj in ordei 
to save 1,000,000 tons of shipping, and this has actu- 
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nEv been accomplished b^, (a) plowing up grasslands, 
(b) adjusting livestock breeding and feedmg pro- 
grams, (c) improving farm management and fd) ap- 
plving scientific methods generalh Soil anaijses, and 
the establishment of 13 ad\iBor\ centers with the 
agricultural staff in each county, has resulted in the 
reclamation of thousands of acres of unpraduch\e soil 
(Science, 96 360, 1942) 

Saccharin The perennial question as to whether or 
not the daily use of saccharin can cailse any Double 
seems to be answerable in the negative, inasmuch as 
it is excreted unchanged and has no food value, and 
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does not cause indigestion unless taken in inordinate 
amounts (JAMA,, 119 344, 1942) 

Post-war Europe which will be in a \erv bad state 
from the standpoint of food deficiencies will need par- 
ticularlj two foodstuffs which aviU go a long w 3 \ 
toward meeting the situaDon — ^wheat and dried milk, 
or dried skim milk and dehjdrated butter (Nature, 
149 182, 1942) 

(Condensed bi permission from Nutrition Eenews, 
January, 1943, published bv The Nutrition Foundation, 
Inc,, Chrj sler Bldg , New York N T , Monthh , 52 00 
per year in U S and Canada) 


Editorials 


ALCOHOL AND PUBLIC OPINION 

D IVIGHT ANDERSON, LLB Director of Public 
Relations of the Medical Society of the State of 
New York, in a recent article* notices an alleged 
public apathy toward scientific information on alco- 
holism He feels that if the public are to be stimu- 
lated into social action on behalf of the pioblero 
drinker they must be emotionally indoctnmted wth 
the idea that the drunkard is a sick man who can be 
helped, and who is yy orth helping The public indoctri- 
nation must begin yynth the medical profession and the 
'health authorities as well as the public. He righth be- 
lieyes that the medical profession are pessimistic and 
indifferent toyvard the problem dnnkei and he gi\es 
eyadence to prove that the patient’s propensities, 
arising from the depths of consciousness, shoyv that he 
belongs to the psj chiatrist and to the properlj special- 
ized hospital A more hopeful attitude on the part of 
the piofession generally might bring about an in- 
creased percentage of cures, and sene the purpose of 
public indoctrination with the concept of illness Dr 
Andeison thinks that a sympathetic identification on 
the part of the doctor is the first essential in this 
program 

No doubt Dr Anderson is right, even though he ad- 
mits that he is dealing with a problem filled yvith al- 
most unique difficulties He realistically kmoyys that 
prohibition of the sale and manufacture of alcohol for 
beyerage purposes wall neier yy'ork The public are 
reallj not indifferent to the findings of science in most 
subjects, but in the matter of alcoholism, the public is 
prejudiced and fears that a motive of moral uplift is 
behind the publication of the discoyeries of science. 
This IS because thev regard the drunkard as an im- 
moral man and not as a sick man Thev feel that 
family tragedies caused by alcohohsm in one of the 
family betrajs a man yyho is so selfish that he neglects 
his family for the sake of his owai addiction There- 
fore any attempt to yvhip up public interest in the 
problem of alcoholism falls flat Unfortunately, 
drunkenness contains for the public an unayoldable 
element of the comic, especially where incoordination 
IS present Normal drinkers are prejudiced in faymr 
of the custom of drinking and gain some personal 
sense of superiority from the spectacle of a drunkard 
The general practitioner has verv little success in 
attempting the cure of addictions, and until the cum- 

Public Opinion quArtcTlr Journal of Stodlw on Alcohol. 
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cula of the medical schools contain basic training in 
psjchiatrv, and until the doctor can get a fee pro- 
portional to the time consumed in psychological studv 
of a patient, he can do little more than refer the case 
to a psychiatrist Since fen drunkuirds are wealthy, 
and since feyy localities possess a psychiatrist, the 
need of pubhc institutions for the problem drinker is 
obvious 

No doubt many phvsicians do regard the drunkard 
sympathetically even though the faimlies of the 
drunkard usually do not. To them he is primarily a 
selfish person who desenes little sjmpathy If there 
yvere more cases of alcoholism than there are, and if 
each case provoked moi e yndespread social hay oc than 
it does, the public could more readilv be aroused to a 
partial solution of this disease. 

The public mav be influenced bj the adoption of the 
correct attitude toward the drunkard by the physician, 
and come to belieye, as all doctors now believe, that 
alcoholic addiction depends upon a deep psychological 
maladjustment of the indiyidual to the demands of 
societj Howeyair, this is a long, drawn-out method, 
which bv itself might never effectively enlist public 
sympathy or interest There is a specific relationship 
betw een the land of distortion of consciousness which 
alcohol produces and the psychic needs of the problem 
drinker This is proyed bv cures in which the patients 
do not adopt other addictions of a different type It 
folloyys that the fewer persons yyho dnnk alcohol at all, 
the feyver addictions yyall result Such a change in 
the ecological field is adraittedlv impossible through 
bannmg alcohol for beverage purposes Hoyyeyer, there 
13 an eyolutionary tendencj toyvard teetotalism in 
communities in which there neyer has been any at- 
tempt to restrict drinking In 1818 a certain towm of 
one thousand population had 20 saloons, but bj 1918, 
although the population had groyvn to ten thousand, 
there yyas only one saloon Yet there had neyer been 
any legal restriction or moral persuasion bevond the 
Women’s Christian Temperance Union and the efforts 
of a few churches In 1918 neither young men nor 
women yvere much interested in drinking, partlj be- 
cause the one remaining saloon had an unsayory 
atmosphere, and because their attention was not di- 
rected to the subject of alcohol It e may hope for 
great improvement in alcoholism from this yerj eyo- 
lution of taste, but in a period of history yvhere the 
social unit is under unprecedented economic, political 
and moral tension, yye fear that alcohol will find in- 
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creasing use For that leason, any method would be 
welcomed which could move the public to action on 
behalf of the diunkard Possibly the gieatest help 
may come fiom the veiy souice of which Dr Ander- 
son appeals dubious — the publication of scientific dis- 
coveiies If the results of psychoanalysis of the 
problem diinkei could be populaiized without factual 
distortion in magazines of laige cuculation, and with 
sufficient f 1 equency, the public would eventually under- 
stand the particulai helplessness of the men wdio find 
spurious mental salvation in alcohol 

THE URINARY EXCRETION OF NICOTINE 
BY SMOICERS 

N OW that Peail has shown that between the years 
of 30 and 50 one out of five heavy smokeis dies 
before his time many men aie wondeiing how thej 
can still enjoy their cigaiettes and not lose then 
lives 

One way peiliaps is not to inhale the smoke H B 
Hoag and P S Larson of the Medical College of Vu- 
ginia showed last yeai that a non-inhaling smokei ex- 
creted in his uiiiie only one-tenth as much nicotine as 
uas excieted bj an inhalei smoking the same numbei 
of cigaiettes This agiees with the obseivation that 
a non-inhalei retains only one-tenth as much nicotine 
as IS retained by an inhaler 
The impression gained from the studies made by 
Doctors Hoag and Larson was that onlj fiom 2 to 8 
per cent of the nicotine retained in the bodj after 
smoking 40 cigarettes a dav is excreted in the uiine 
The rest must be destroyed in the bodj 

A POSSIBLE TREATMENT FOR ASCARIS 
WORMS 

J ULIUS BERGER and C F, Asenjo reported in 
Science for April 19, 1940, that biomelin obtained 
from fresh pineapple juice will digest Ascaris woims 
in vitro A similar effect was obtained yeais ago wuth 
strong commercial preparations of papain (Meiclr), 


ficin deined from figs, and also a preparation made 
fiom Papaya juice 

The question is if a sufficient concentiation of these 
substances can be maintained foi long enough m the 
bowel, and if so, whether they would have adrantages 
over the anthelmintics now' available 

DO ATHLETES DIE YOUNG’ 

O NE often hears that athletes injure then heart 
and hence tend to die before their time, but able 
heart consultants have doubted if this is true 

In 1941, the Metropolitan Life Insuiance Compaiij 
made some studies which showed that college athletes 
have a life exqiectancy near that of then classmates in 
general, and better than that of men accepted for 
Standard insuiance Curiouslj, the men who plajed 
baseball had the highest moitalitj — 7 per cent higher 
than the average of all college athletes The ciew men 
came next with a mortality 3 per cent over aveinge, 
which one might have expected because lowing is one 
of the most exhausting of all exercises Track athletes 
and football men had an average mortality Interest- 
ingly, the lowest mortalitj was found among men who 
had their Lettei in moie than one sport 

A POSSIBLE TREATMENT OF DIARRHEA 

I N the Apiil 19, 1940 number of Science, McCa\ and 
Smith of Coinell Univei-sitj, Ithaca, New York, re- 
ported that tomato pomace, or the dried residue left 
aftei the making of commercial tomato juice, when 
fed to dogs with diarrhea prompth caused a drying of 
the feces The amount of pomace fed amounted to 5 
per cent of the wet lation of the animals 

This effect mav be something like that produced by 
feeding sciaped apple or Kaiaja gum At anj rate, it 
ought to be investigated further because gastio-enter- 
ologists could w’ell use more drugs that would help 
patients wath unexplained t\ pes of diarrhea Medicine 
is woefully weak in this field 
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CLINICAL MEDICINE 

Moimi AND Esophagus 
Jeghers, H Medical Progicss 
NutriUon The Appearance of the 
Tonfiuc as an Index of Nutritional 
Deficiency Now Eng J Med , 227 
221, Alia , 1112 

An excellent retiew' of different 
forms of glossitis wath vivid descrip- 
tions of the pictures seen and a com- 
prehensive account of their anatomy 
The appearance of the tongue in 
pellagra, in riboflatin-deficienct, in 


pernicious anemia, in Vitamin A, and 
other deficiencies is described The 
symptoms caused hv these foims of 
inflammation of the tongue are dis- 
cussed Other forms of glossitis, es- 
pecially atropine gastritis, are men- 
tioned and their etiology and treat- 
ment are discussed At the end the 
author gives a Ejstematic survey of 
the diagnoses the practitioner should 
make after the inspection of the 
tongue — Rudolf Schindler 


Bow FI 

Burton, C C and Blotnfr, C 
Sliding and Other Large Dowel 
Hciniiae Amu Sing, IIC sn;,, Sept, 
1H2 

Sliding hernias of the large bowel 
are the most serious, the rarest and 
the most difficult to repair Walton 
defines a sliding hernia "as one in 
which some portion of the wall is 
formed bj a viscus which in iLe 
normal position is onlj in part 
covered b\ peritoneum” Two dangers 
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in the repair of such large bowel 
hernias which the authors emphasize 
throughout the article are cutting into 
the boa el unwittingly thinking it is 
the hernial sac and compromising the 
circulation to the boa el by dhiding 
the lascular or medial leaflet of the 
raesenterj In a consecutive series of 
2614 repaired inguinal hernias, 68 or 
2'/c were of the large bowel and 64 of 
the latter weie of the sliding varietj 
The pathogenesis of the various types 
of such sliding hernias are then taken 
up in detail and the surgical pro- 
cedures for their repair elaborated 
upon Hemioceliotomv is discussed al- 
though the authors do not advocate 
use of this procedure. Portj -three 
primary sliding hernias of the large 
bowel, followed post-operatively for a 
period of 34 months showed a recur- 
rence rate of 6 9*^ — ^Franlc Neuwelt 


SuATTETY L R and Hinton, J 
W Mojinht]/ Rate fiom Acute Ap- 
pcndieitxs iii a Municipal Hospital 
Am J Slug 56 20 i, Aug , 194S 
Because the morbidity and mor- 
tahtv factors in acute appendicitis 
and its complications are of great 
concern, the authors investigated the 
case records of 677 patients operated 
upon at Bellevue Hospital between 
1928 and 1939 Their mortaht> rate 
of 6 1 per cent compares f av orablj 
with other hospital reports and 
strikinglj the late dropped in the 
■lecond period to nearlj half of that 
in the earber period The greatest 
late of decrease was in the acute 
cases and in those with general peri- 
tonitis The experience of the oper- 
ators did not beneficiallj influence the 
mortalitv rate because the majoritv 
of cases were operated upon by the 
house staff There were twice as 
many men as women patients and 
about 25 per cent had had prevuous 
attacks of this disease Abscesses 
operated upon within the first 5 to 6 
days have a higher death rate than 
those with an average of 10 davs du- 
ration No definite conclusions could 
be drawn as to the role of cathartics 
in deaths from appendicitis The Mc- 
Bumev incision offers a more favor- 
able response and it appears that 
somewhat better results were obtained 
when removal rather than drainage 
alone was undertaken in appendiceal 
abscess The principal cause of death 
was peritonitis which accounted for 
27 of the 35 fatalities 

The diagnosis of appendicitis is not 
without difficulties Nausea and vomit- 
ing are more important s> mptonis 
thafi pain in causing the patient to 
seek medical aid Tenderness and 
rigidity was present in only 30 1 per 
cent of the 677 cases and rectal 
tenderness in 47 6 per cent. The leuco- 
cyte count is of limited diagnostic 
value and the temperature may be 
misleading It is erroneous to assume 
that the lowered mortality of acute 


appendicitis in any institution in 
recent vears is due to anv one factor 
— Michael W Shutkin 


Braithwaite, L R The Ilco- 
Gastne Syndrome Bnt J Snrg , 
30 IS, July 1952 

According to Braithwaite, the events 
which concern the ileo-gnstric syn- 
drome have to be divnded m two 
parts (1) Those arising in the 
gastric area, producing phenomena in 
the ileo-cecal region i e the “gastric- 
ileac” reflex This is a true nerve re- 
flex, a normal sequence When food 
enters the stomach, the contents of 
the lower ileum is poured into the 
cecum 

(2) Those events arising in the ileo 
cecal region giving rise to symptoms 
in the "gastric’’ area, and probably of 
pathological origin, the "ileo-gnstnc 
syndrome’’ proper 

Three conditions can cause this syn 
drome, but it might be that other 
pathological conditions in the same 
region might be recognized in later 
times. Braithwaite mentions the three 
follownng causes and their roentgen- 
ological differential diagnosis (1) 
Chronic appendicitis or appendix dys- 
pepsia There is definite localized 
roentgenological evidence of pathol- 
ogy in the appendix and spasm of the 
ileo-cecal valve (2) Single chronic 
ileo-cecal adenitis Spasm of the lower 
ileum and of the ileo-cecal valve (3) 
Chronic tuberculous adenitis Roent- 
genological evndence of glands, spasm 
of the lower ileum and of the ileo- 
cecal valve In all three conditions the 
epigastric signs of pv lone spasm with 
hypersecretion, hvperaciditv and de- 
lay ed or non-appearance of bile m the 
stomach may be the same — Franz J 
Lust. 


Flynn J M Adenocarcinoma of 
the Ileum Am J Roeiit Rad 
Therapy, 58 ICS, Aug, 1952 

FlvTin reports a case of adenocarci- 
noma of the ileum causing intestinal 
obstruction In his cose there was a 
partial obstruction yielding roentgen 
evidence of the condition The author 
rev lews some of the literature and 
discusses the diagnosis of the con- 
dition — Jlaurice Feldman 


Garonek C E , Jr. and Sapp, C 
J Atypical Features in the Mani- 
festations of the Acutely Inflamed, 
Nonruptiiied Appendix Am J Snrg, 
57 577 Sept 1952 

In this critical analysis of 600 coses 
of acute unruptured appendicitis the 
authors reveal the frequency of 
atypical manifestations The age inci- 
dence in the series reveals that one 
patient in fifteen is under 10 and over 
60 years of age The onset may begin 
concurrently wuth or during the 
course of acute infections and de- 
generative diseases 4 cases occurred 


in patients hospitalized for other con 
ditions Pam was not the first symp- 
tom in 1 out of every 12 cases, in- 
stead first symptoms include nausea, 
anorexia, burning sensations, general 
malaise, diarrhea, vomiting, headache 
backache and abdominal distension 
In 10 per cent of the cases the pam 
remained generalized One in every 6 
complained of neither nausea nor 
vomiting Constipation was present in 
34 and diarrhea in 16 of the 600 
cases Fever, though a common stmip- 
toni, was absent in 22 per cent, but in 
24 patients rectal temperatures of 
102 2 degrees F or higher were 
present The unne revealed red blood 
cells in one out of every 17 patients 
Abdominal tenderness was elicited in 
all, and where rectal examination was 
done tenderness was present m 86 per 
cent An increase of muscle tone of 
anv degree was absent in 33 ^ per 
cent of the cases Atypical features 
of appendicitis occur often and these 
must be recognized if the mortality is 
to be lowered — Michael W Shutkin 


VouiENG, K E Locating Acute 
Appendicitis Pnoi to Surgery Am 
J Sttrg , 57 519, Sept , 1952 

The follovnng plan is presented as 
a means of executing a more direct 
approach to the inflamed appendix 
and thus avoiding unnecessary explo 
ration and subsequent complications 
Following the dingnosis of appendi 
citis the patient is prepared for 
surgery with the pre-operative medi 
cation of morphine, atropine and a 
barbituiate The action of these drugs 
IS evident in the operating room prior 
to making the incision because of the 
absence of iigiditv and secondary 
tenderness and a mentally relaxed 
patient. At this time disci ete tender- 
ness IS usually found directly over the 
appendix and occasionally an indu 
rated structure can be palpated 
through a thin abdominal wall The 
surgeon can apply the proper type of 
incision to the overlying point on the 
abdomen and facilitate removal, drain 
age if nocessnrv and in general 
simplify the appendectomy A full 
and accurate dinical historj will 
further assist in this procedure — 
Michael M’ Shutkin 


Lfigh 0 C , Jr. Ileus Associated 
mth Edema of the Boiecl S G O, 
75 279, Sept 1952 

Leigh points out that true inhi- 
bition of the motor activity of the 
bowel IS present in only 2 types of 
cases — those associated wnth lesions 
of the spinal cord or retroperitoneal 
space, and those accompanied by 
edema of the bowel In the latter 
cases, rapid deflation can best be ac- 
complished by ridding the bowel of 
edema and restoring small intestinal 
activity In Ileus small bowel motility 
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has been found to be depressed as a 
result of edema of the bone] In most 
cases, this edema appealed to URgn- 
vate existing pai-tial mechanical ob- 
structions Theiapy diiected toward 
raising the plasma protein concentia- 
tion will restore small bowel activity 
and aid in the deflation of the patient. 
— Robeit Tuiell 


Impink, R R and Clammer, G 
R Atresm of the Dtiodcnum Ann 
Siirg, no 334 , Sept , 1042 
The number of lepoited cases of 
duodenal atresia is small “This is a 
leport of a case of congenital atresia 
of the duodenum in an infant 30 
houi s old Roentgenologic examination 
proved the atresia to be complete A 
duodenojejunostomy was peifoimed 
50 hours aftei birth The child had 
attacks of respiratory difficultv which 
recurred wrth increasing fiequency 
after the second post-operative day 
On the fourth day post-operatively 
the wound was found disrupted 
Liquids taken bv mouth were retained 
in one-half to one-third the ingested 
amounts, and there was evidence that 
the anastomosis functioned The 
wound of the abdominal wall was re- 
sutured on the sixth day following 
the flist operation Three hours latei 
the infant died Autopsy showed the 
anastomosis to be intact Bilateial 
pneumonia was the cause of death ” — 
Flank Neuwelt 


Livinr AND Gau, Bladder 
Carryer, H M and Swanson, V 
P Evalmtwn of Acetylation of Sal- 
famlannde as a Test of Livci 
Function, Pioc Soc Exp Dwl I\Ied , 
SO 339, June, 1042 
It IS a known fact that in man, the 
body detoxicates aromatic amines bv 
means of acetylation As sulfanila- 
mide 111 the urine is excreted in a 
state of only partial ncetvdation it 
was thought that vaiying percentages 
in the amount of the acetylated drug 
might reflect the state of liver func- 
tion Small amounts of sulfanilamide 
were given to normal subjects and to 
subjects known by accepted tests of 
liver function, peritoneoscopy, surgi- 
cal exploration and, in some cases, 
necropsj, to have hepatic disease 
Urine was collected foi 24 hours 
following the administration of the 
drug It was evident that the pro- 
posed test did not have anv definitelj 
apparent vmlue in the determination 
of liver function or in the detection 
of hepatic disease — H Necheles 


O’Shea, M C Stones in the 
Ductus Chohdochns An Analysis of 
2,602 Cases of Biliary Tiaet Discasi 
at St Vincent’s and Harlem Hospitals 
111 Then Last 230,065 Hosintal Ad- 
viisstoiis Am T Snip, 50 279, Any, 

1042 

Theie is a recognized high percent- 
age of stones in the common duct 


though this varies greatlv and in pro- 
portion to the number of common 
ducts that are explored and drained 
routinely His analysis of incidence 
13 drawm from the combined admis- 
sions of two hospitals for ten years 
which total 250,066 patients Of these 
2,648 had cholecystitis with 1,204 re- 
vealing biliary calculi One hundred 
and one or 4 per cent had stones in 
the common and hepatic ducts Oper- 
ation upon 1,866 cases of cholecystitis 
disclosed common duct stones in 6 2 
per cent while the ducts were diained 
in 7 7 per cent of this series 

The indications for exploration and 
drainage of the common duct in 
cholccv'stitis and cholelithiasis aie the 
presence of cholangitis, palpable stone 
in the duct, jaundice, muiky bile on 
aspiration and dilatation of the 
common duct. Surgeiy in these cases 
should not be hasty nor delayed, but 
lather attempted when the patients’ 
biochemical and fluid balance have 
been le-cstablished The complications 
which occurred in this senes include 
hepatitis, cholangitis, jaundice, cir- 
rhosis, pancreatitis, external and in- 
ternal biliarv fistulae, stiictuies, 
perforations and intestinal obstruc- 
tion bv impaction of the ileum with a 
gall stone The author records a case 
history with the last mentioned 
complication and another record of a 
patient spontaneouslj passing a re- 
tained common duct stone with 
nitiites, atiopine, fatty meal and bile 
salts — Michael W Shutkin 


SURGERY 

Barry, H C Filnous Stricture 
of the Small Intestine Following 
Stiaiigidatcd Hernia But J Sing, 

30 04, July 1042 

The nuthoi reports thiee cases of 
late intestinal stenosis following a 
stiangulated hernia Occasionally, al- 
though a stiangulated loop of in- 
testine is viable, as shown bv the re- 
turn of its colour, pulsation in its 
blood vessels and peristaltic waves 
there is such an extensive damage to 
the innei lavcis that complete resolu- 
tion cannot take place Fibrosis oc- 
cuis either at the site of the con- 
striction ling or thioughout the length 
of the strangulated intestine, and 
leads to the formation of an annular 
and tubular stricture. This is especi- 
ally likelv to occur when there has 
been an extensive haemorrhagic in- 
filtration of the strangulated intestine 
and its mesenteiy Clinicallv a few 
days aftei opeiation, diarrhea vvnth 
blood in the stools is sometimes 
noticed Weeks, months, or even rears 
later the signs of a slowlj progres- 
sive small intestinal obstruction de- 
velop and at laparotomy a fibrous 
stenosis at the site of the old strangu- 
lated loop is found — ^Franz J Lust 

Mayo, C W and Schlicke, C P 
Annua Aftei Operations on the Colon 


and Bcctiim J Urol , 4S 207, Aug , 
1942 

Urologic complications following 
operation on the colon and rectum 
occur frequently Manv of the patients 
have uroinfections prior to operation 
Operative manipulation, such ns 
mobilization of the light colon mav 
compromise the right meter and a 
similar operative procedure on the 
opposite side may expose the left 
ureter In dissection of the rectum 
and rectosigmoid, direct injury to the 
bladdei or uiethra mav occur and at 
times mav produce a fistula Tinunin 
to the prostate gland and seminal 
vesicles may cause post-operative epi- 
didymitis The ureters mav be acci- 
dentally cut, crushed or ligated Con- 
siderable of the posterioi support of 
the uiinarv' bladdei is removed and 
its neive supply is injured making 
evacuation of the bladder very diffi- 
cult These factors inteifere with the 
free drainage of urine and invite in- 
fection 

The authors reported 6 cases of 
anuria which occuircd at variable 
times after ladical operation for carci- 
noma of the colon or lectiim In 2 
cases aiiuiia was apparently due to 
post-ti aumatic edema and erv stalluria 
ns well as to an inadequate intake 
of fluids The patients recovered 
piomptlv aftei uietoral cathetcii- 
zntion In the third patient anuiia 
was due to sulfonamide chemotherapy 
The fourth patient developed nnurm 
ns a lesult of dehydration The fifth 
case represented an example of intrn- 
renal nnuiin and ended fatally — 
Robeit Tuiell 


PATHOLOGY 

Popper, H Steigmanx, F and 
Dymewicz, H a nistiibutiou of 
Vitamin A in Expci imental Luei 
Damage Proe Soc Erp Biol Med, 
50 266, func, 1942 

The Vitamin A content of cirrhotic 
liveis IS low but in acute human 
and experimental hepatitis normal 
amounts me found The blood Vita- 
min A level in acute hepatitis, how- 
ever, IS low and hemeinlopia appears 
Histologically in human cirrhosis and 
hepatitis the Vitamin A distribution 
IS markedly altered, the total amount 
IS often 1 educed To explain these 
alterations the histologic Vitamin A 
distribution in experimental liver 
damage was studied Rats wore in- 
toxicated with various doses of carbon 
tetrachloi ide The organs were e>- 
amined for Vitamin A by fluorc^ience 
microscopy Some liveis were also 
chemicallj examined for Vitamin A 
Vitamin A was found in damaged but 
not in uninvolved liver areas The 
pathologic areas take it up faster and 
release it slower than normal ones 
High Vitamin A therapv replcted the 
uninvolved areas — H Necheles 



120 


American Jotjenal of Digesti\'e Diseases 


VoiCKt 10 
■NDMtnt a 


Grhxnstein, J P and Andertont, 
H B The Ltver Catalase Actiatty 
of Timor-Bcamig il/tcc and the Effect 
of Spontaneous Regression and the 
Removal of Certain Tumors J Nat 
Cancer Jnst , 2 3^5, Feb , 1142 

The Jiver catalase activity of mice 
bearing various tumors was determ- 
ined and found to be much lower than 
normal The slow growing tumors did 
not show this effect until late in their 
development. The effect of the tumors 
on decreasing the liver catalase was 
found to be progressive wnth the 
growrth of the tumors Mice after re- 
gression of a tumor were resistant to 
a growth of a second inoculum of the 
same tumor — and, subsequent to the 
second inoculation, the liver catalase 
of these mice remained at the normal 
level Mice were inoculated in the 
tail wnth sarcoma The tumors grew 
more slowlj than in the skin and the 
decrease in the liver catalase activitj 
at corresponding times was less in the 
caudally inoculated than in the cu- 
taneously inoculated mice At 16 days 
after implantation the tails were 
amputated The liver catalase ac- 
tivity decreased still further following 
this operation but by the second day 
was nearlj normal, and by the third 
dav and subsequently thereafter was 
at a completely normal level The re- 
turn of the liver catalase v alue to the 
normal level following removal of the 
tumor IS similar to the results ob- 
tained pi'cviouslv using rats bearing 
subcutaneously implanted hepatic 
tumor 

The results presented in this and 
eailier papers indicate that the liver 
catalase sjstem of rats and of mice, 
with few exceptions, is depressed bv 
the presence of a tumor in these 
animals That this effect is readilv 
reversible is attested bj the fact that 
removal of the tumor or a regression 
of the tumor is followed in a com- 
paratively short time by a restoration 
of the liver catalase value to the 
normal level Reduction of enzjunatic 
activitj from one-tenth to one- 
twentieth of its normal value indi- 
cates that a rather profound effect 
has occurred and suggests that some 
toxic material given off during growth 
of the tumor travels to the liver and 
affects the catalase system with the 
results showD The well-known ca- 
chexia of cancer must have some bio- 
chemical basis and it mav be that 
this phenomenon constitutes a con- 
tributing factor It must be empha- 
sized, however, that not all the liver 
enzjTue systems of tumor bearing 
animals arc affected in this waj It 
would appear so far that the effect of 
a tumor in an animal is most marked 
on the liver catalase — H Necheles 


Greexsteiv, j P jEsnrTTB, W 
V and White, J The Liter Cata- 
lase Aclintg of Tnmor-Bcanng Rats 
and the Effect of Ertirjmtinn of the 


Tumors J Nat Cancer Tnsf 2 2SS, 
Dec , 1941 

The liver catalase activity of rats 
carrying the Jenson sarcoma at 3 
weeks and of rats carrying the trans- 
planted hepatic tumor No 31 at 4 
weeks, is about one-tenth that of 
normal rat liver Extirpation of the 
hepatic tumor caused a rapid resto- 
ration of the liver catalase activitv' 
which reached the normal level be- 
tween 24 and 48 hours Inoculation 
of a second tumor in animals from 
which the first tumor had been re- 
moved caused again a drop m liver 
catalase activnty to the level produced 
by the presence of the first tumor at 
an equal stage of growth Removal 
of the second tumor produced the 
same rate of restoration of the normal 
level of liver catalase actintv as did 
removal of the first tumor The cata- 
lase activity of the first and of the 
second tumor was the same Star- 
vation fiom 1 to 3 davs produced no 
appreciable effect on the liver catalase 
actmtv of either normal or of tumor- 
bearing rats Rat livers regeneratin"- 
in animals bearing the transulanted 
hepatic tumor had a liver catalase ac- 
tivit} of the same order as non- 
regenerating livers in animals bear- 
ing this tumor Removal of the tumor 
caused a rapid restoration of the liv er 
catalase activity to the normal level 
The effect produced bv the presence 
of the transplanted tumor has been 
tentativelj interpreted as being due 
to the elaboration bv the tumor of a 
toxic material which travels bv way 
of the circulatory svatem to the liver 
and there causes dircctlj or indirectl> 
a lowering of the catalase activntv 
The thymonucleodepoljTnerase activitj 
of the spleens of rots bearing the 
transplanted hepatic tumor was com- 
pared with that of the spleens of 
normal animals Despite the fact that 
the spleens of the former are about 
double in size and in weight those of 
the latter, the activitv of this enzvTiie 
in both was practicallj identical — 
N Necheles 


Maver, M E , Mider, G B , Joniv- 
EON, J M and Thompson J W 
The Comparative Proteinase and 
Peptidase Activities of Rat Hepatoma 
and Normal and Regenerating Rat 
Liver J Nat Cancer Inst , - 277 
Dec , 1941 

A comparative study was made of 
the proteinase and peptidase activities 
of two tissues, hepatoma and regener- 
ating liver, which were derived from 
hepatic cells TTic proteinase activity 
of rat hepatoma extracts, using hemo- 
globin as substrate, was greater than 
that of normal or of regenerating 
rat-liver extracts Also dl-leucvlglj- 
cine was hydrolyzed much more 
rapidly and extensivclj bv the pepti- 
dn'c preparations from hepatoma 
tissue than by the peptidase prepa- 
rations from the normal or regener- 


atmg hepatic tissues This definite 
acceleration m both the proteinase 
and the leucyipeptidnse actmtv sug 
firsts that the nitrogen metabolism of 
the hepatic tissue was altered when 
it became neoplastic, and this change 
in the nitrogen metabolism favored a 
more rapid growth rate m the tumor 
During the first 3 da^s after partial 
hepatectomv, which included the 
period of most rapid proliferation, 
the average proteinase activities of 
the regenerating hvers appeared to 
be slightlj less than those of the 
normal liver extracts On the fourth 
and seventh daj after the operation 
the average proteinase activities were 
slightly above those of normal hepatic 
tissue. — H Necheles 


Edwards, J E and Dalton, A J 
Induction of Cirrhosis of the Liicr 
and of Hepatomas in Mice icith 
Carbon Tetrachloride J Nat Cancer 
Inst , S 19, \ug , 1942 
A report on the induction of hopa 
tomas in mice b> repeated oral ad 
ministration of carbon tetrachloride, 
appeared in an earlier paper Re- 
peated oral administration of carbon 
tetnchlonde in olive oil to mice which 
were autopsied when thej were 1 jear 
of age or less, resulted m a hepatoma 
incidence of 88 2 pei cent This is 
distinctly above the incidence of spon 
tnneous hepatomas in these strains 
The tumors wei'e well-differcntintod 
hepatomas and resembled the spon 
tnneous and o-aniinoazotolucne-in 
duced tumors of the mouse. One 
tumor of eight m which transplan 
tation was attempted, is transplant 
able. The benignancj or malignancy 
of the hepatoma has not ns jet been 
established Single or limited doses of 
carbon tetrachloride in concentratioBi 
sufficient to cause hepatic necrosis 
failed to induce tumors However, if 
the same total amount of carbon 
tetrachloride was given in divided 
doses over a period of 2 months, hepa 
tomas developed in 71 per cent of the 
mice In the hvers of carbon tetra 
chloride-treated mice there is an 
abundance of a canarj -> ollow pig- 
ment which IS, perhaps, a conjugated 
lipoid — H Necheles 


PHYSIOLOGV 

Secrttion 

Code, C F and Varco, R L Brn- 
longcd Action of Histamine Anu J 
Physiol 137 225, Ang , 1942 

In response to 15 to GO mgm doses 
of histamine in beeswax mixture, the 
gastric pouches of dogs secreted 
gastric juice for twenty four or more 
hours The juice secreted during this 
time varied between 683 and 1,570 cc 
and its hjdrochloric acid concentra- 
tion ranged from 0 43 to 0 54 per cent 
(134 to 149 degrees free hydrochloric 
acid in the customarv clinical units) 



J<n n, D r> 
Arntt, 104 1 


VOLUHC 10 
Numiier 4 


Gastric Acidity, Nutritional Hydration and Appetite"" 

nu 

rRCDEKICK HOELZEL 

CiriCAGO H.IINOIS 


I N 41 ^tudj made upon pi mini ih to deleiniine 

whethti a rel ition evisth between the desire to eat 
and Uu‘ iciditi of the contents ot the lastinpr stomach, 
it was found that i restriction in the protein intake 
increased the aci<lit\ and protein le-.ihmentation oi a 
luph protein intikc reduced it (It It was also found 
that 1 01 2 da\h of fastingr in 1925 inci eased the 
ItasUic aadlt^ as did peuods of protein restuttion 
but, ni two fasts of H and dl dais, the gastiic acuhU 
decreased agaiu uftoi the fust few dais The docreiae 
in aciditi aftei an initial mere ise m prolonged fasting 
lias the opposite of what was expected on the basis of 
the elTccl ot simple piotein starvation but, as the 
gastuc aciditi aftei the piolongcd fists rose aboie 
the peak which appealed during the drst few d ivs of 
these fasts this was heietoforo legnidcd as cudence 
that the net elToct ot prolonged fasts was to inciease 
the gastric aciditi, like short fasts ind simple piotem 
restnction < 11 

In contrast to the findings in fasting 1 oi 2 dais in 
1925, data secured lecenlii (1912) shoived that the 
aeiditv of the contents of mi fasting stomach was de- 
creased hi single-ilai fasts In the locent studi, one 
determni.ition of the fasting gastric aciditi was made 
even morning Before 30 single-d n fasts (and with 
onh one dai of fasting per week to assuie complete 
rocoieri botiicen fasts), an aieiage of 0 090't free 
nCl was found, aftei the fasts, an average of 0 052<T' 
HCl ivas found The ditforence between the cfTccts of 
short fasts in 1925 and 1942 did not appear to he due 
to mere differences in the prcfnsting protein intakes 
und'oi prefasting levels of gastuc acidilv It seemed 
more hkelv that a change in the general nutiitiond 
condition, as a result of aging and oi other factors, 
accounted for the deciease in aciditi pioduced by the 
recent fasts In short, the recent piefasting nutritional 
state appeared to be in some respects similai to the 
condition aftei the first feiv dais of f.isting in the 
piolonged fasts of 1925 The gastric aciditj then also 
decreased with further fasting but it still remained to 
find an explanation of that deciease 

A studi of heretofoie laigeli neglected data, which 
were obtained in 1928 and involved a peuod of under- 
nutiition (without fasting) and also of subsequent 
le-ahmentation, suggested a simple explanation of all 
of the observed effects of fasting ns well as of vari- 
ations in the food intake on gastuc aciditj A stkle-of 
undernutution was pioduced in 1928 by modeiatelv 
restricting the total calouc intake to get ud of a small 
deposit of fat Earliei attempts to get i id of fat bv 
restricting the food intake oi bj fasting geneialh be- 
came complicated bj the development of nututionnl oi 
post-fasting edema and the edema, in tm n, seemed to 
become a factor in the subsequent lestoration of the 
fat deposit In 1928, a carbohydiate restucted diet, 
relativelj high in fat as well as in piotein, was le- 
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g.iided as of special value in conti oiling iiutiitional 
hvdntion (2) With about 2500 caloiies daily of this 
diet, l)odv’-v\ eight, gastuc aciditj’’ and the geneial state 
of hvdialion were maintained at lelativelv low but 
fnirlj constant levels With a reduction of the food 
intake, fust to about 2200 calories and latei to about 
1800 calones dnilj% weight declined giadually, as indi- 
cated in Fig 1 The gastric aciditj did not deciease 
much at fust but, aftei about 3 6 kg in bodv -weight 
weie lost, free acid practically disappeaied from the 
fasting gasti ic contents Then, during a period of 20 
dnvs (in .lulv — Fig 1), no free acid was found on 16 
dajs and onh traces on the other 6 days With the 
onset of this period of gastnc hypoacidity, the caibo- 
hvdiate restucted diet also no longei appealed to the 
appetite An attempt was made to inciease at least 
the tolerance foi piotein bj adding HCl to the meat 
which was included in the diet (giound meat which 
was soaked in 0 5^, HCl was swallowed without being 
chewed) but the acidified meat proved to be nutating 
to the digestive tnct and the added HCl did not le- 
stoic flee acid to the fasting gastnc contents As the 
tolerance for fat as well as foi protein had reached its 
limits and extreme fatigabilitv suggested the need of 
a laigei amount of cai bohj'di ate m the diet, the total 
calorie intake was increased mninlj bj iiici easing the 
caibohvdiale intake As a lesult, nutiitional hj'dration 
with some degree of giosslv evident edema developed 
but flee acid reappeaied and increased in the fasting 
gastric contents and the appieciation of piotem and 
fat was correspondingly inci eased The abrupt and 
pel iodic variations in the food intake, which aie indi- 
cated m Fig 1 (mainly duiing August), were made 
in alternate attempts to i educe oi limit the extent of 
the edema and impiove the geneial nutiitional con- 
dition 

In anv case, the lesults indicated that the fasting or 
basal gastric ncidilv vaiied more or less directly with 
the degiee of hjdiation of the oiganism This also 
suggested that the deciease in gastric acidity wdnch 
occui I ed after the fii st few days of the pi olonged fasts 
w’as due to the dehj’diating effect of staivation and 
that the inciease in acidity aftei the piolonged fasts 
was related to the post-fasting hj'diation oi edema 
Moieovei, the effects of vaiiations in the piotem in- 
take on gastnc acidity could be similarly explained 
The lolc of protein m legulatmg the degiee of hj- 
diation of the organism has become cleai fiom studies 
on nutritional edema Piotem deficiency promotes hy- 
diation and was found, in my study, to increase gastnc 
acidity while protein le-alimentation oi high piotem 
intakes reduce hydiation and gastnc acidity The 
hj'poacidity pioduced bj’’ the period of undernuti ition 
m 1928 (Fig 1) was apparently due to the combined 
dehj dinting effects of semi-stai vntion, a relativelj’ 
high piotem intake and caibohvdiate lestiiction One 
oi tvvo days of fasting in 1926 undoubtedly seived 
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mainh as periods of piotem restriction in increasmK 
the trastric acidit>, ns the fasting then alwnjs followed 
periods involving high protein intakes The nveinge 
recent prefnstmg weight (67 6 kg ) was similar to the 
weight after IE days of fasting during the 41-da> fast 
in 1926 (3) and the recent prefasting protein intakes 
were also lower than in 1926 It is therefore not sur- 
pi ising that the gasti ic aciditv recently decreased with 
onlv one dav of fasting as it did in 1926 aftci a few 
dajs of fasting Incidentallv , it might be mentioned 
that, vnth re-ahmentation and rc-hydintion or the de- 
velopment of slight transient edema ifter the iccent 
single-dav fasts, the gastric aciditj lose again above 
the prefasting levels 

A iclation between the sccietion of acid gastric 
juice and the degree of hvdration or the watei and salt 
balances might peihaps also have been infericd from 
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gastric aciditv Besides this, the sugar content of 
edema fluid (6) and the effects of high carbohjdrate 
intakes (2, G), particularh after fasting or after 
periods of undernutnhon, indicate that carbohv drates 
can, to some ovtent, serve like NaCl and/or other salts 
in determining the general degree of hvdration and 
gastric acidity 

4n 1926, the desire to eat, as well as the gastnc 
aciditv, increased with J or 2 davs of fasting Recenth, 
however I was generallv less inclined to eat after one 
day of fasting than before fasting and the decrease in 
gastric acidity helped to explain this In other words, 
the recent observations confirmed the earlier finding 
of a relation between gnstric aciditv and the desire to 
cat, more specifically, between gastric acidity and 
protein-hunger (7, 8, 0) Moreover, the finding of a 
relation between gastric acidity and the degree of 



Fig 1 Showing the effect of undernutrition with a diet relotneJy high in protein 
and fat and of re-nlimcntation with n higher carbohvdratc intake on gastric acidity 
Top cune = total calone intake, middle curve = bodv-wcight and bottom curve = 
weekly average free HCl of fasting gastric contents (one determination daily) Period 
of use of acidified (HCl) meat during July indicated by “HCl" bar (0 10'> HCl = 
27 4 clinical units) 


the consideration that the acid gastric juice is fnniiily 
water with 0 6% or less of HCl and that the HCl is 
evidently derived from the organism’s main chloride, 
NaCl Ivy' found that W'ater dunking increased the 
gastric acidity' (4) This was confirmed bv mv obser- 
vation that the gastric acidity was inci eased as a re- 
sult of dunking 500 cc of water on the 20th and 35th 
days of mv 4l-dny' fast m 1926 As the desire to eat 
increased when the gastric acidity increased, it be- 
came my polici to avoid drinking more vvatei while 
fasting than what was demanded by thiist After my 
41-day fast, it was found that a high salt intake (20 
gm NaCl on each of 2 days), following a peiiod of 
salt lestriction, sharply increased the gastric acidity 
(1) Data concerning body-weight (3) indicated tliat 
the salt increased the gastric acidity w'lthout having 
increased general hydration (Table I) The water 
balance and the salt balance can therefore function 
more oi less as independent variables in influencing 


hvdration also seems to explain wh\ appetite often 
decreases as a result of undernutrition or fasting, 
when the actual need for food is increased This other- 
wise puzzling consequence of food restriction vvas 
clearly noted when I fasted every other day about 2 
months in 1919, over S months m 1923 and 6 months 
in 1927 A condition similar to chrome undernutrition 
vvras produced in each instance and the desire to eat 
decreased enough within the first few weeks to cease 
to be a problem after that There w'as no evidence 
that a decrease in the periodic hunger contractions ac- 
counted for the decrease in the desire to eat but, in 
1927, daily determinations of the gastiic aciditv were 
made and showed that the acidity decreased However, 
the extent of the decrease depended also on the tvpe 
of diet that was used on the days of eating between 
the davB of fasting In 1927, vegetarian, carnivorous 
and mixed diets were tried during separvte periods in 
the 5 months of fasting every other day and the mam 
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lindinjrs were that diets \\liich pic%eiitod the de\elop- 
ment of edema or helped to i educe Indntion produced 
pabtric h\poacidit\ and pastiopenit (oi proteinoRenic) 
diarrhea a\liilc diets \^lmh failed to pie\ent the dc- 
lelopmeiit of some depree of edema left the pastric 
acidit\ somewhat higher and pte\ented diairhoi Simi- 
larh, when fasting c\en othci da\ in 1910 the diet 
was lelaliveh high in piotein and pievented edemi 
but se\ore diarrhea dea eloped w’hile in 1921, moie 
earbohjdrate was used and edema became a compli- 
cation but diarrhea did not de\e!op This indicates 
that, as a result of the ileludiation and deciease in 
gi=tiic aciditi incident to se\eie undei nutiition (or 
icing), the abilit\ to ntilire food as well as the nppe- 


also inaolved in detei mining the intake of othei nu- 
tiitional essentials 

SUMkIARY 

Data secured during a period of undei nutiition and 
of ic-alimentation levealed a i elation between the 
fasting gastiic atidit> and the degree of geneial hy- 
diation Such a i elation also explains changes in 
gastric acidit\ which w^eie found to occui in con- 
nection with shoit fasts, prolonged fasts and \aii- 
ations in the protein intake A i elation betw'een gastiic 
acidit\ and hjdntion likew'ise explains deci eases in 
appetite and in food toleiance which weie found to be 
pioduced b\ lestricting the food intake too much oi 
br too fiequcnt fasting 
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tite mac become impaiied In this comieclion, it 
should, of couise he borne in mind tint the pH and 
volume of the gastiic, panel eatic and othei digestive 
secretions aie likelv to be modified bv dehvdiation 
like the fasting gastric aciditv 

Finalh, it should be undei stood that tlie decreases 
in the desiie to eat and the othei complications w'hich 
aiose in mv exTieriences weie mainh consequences of 
dclibente restrictions of the food intake Aflei the 
periods of deliheiale food lestriction, the unrestinined 
appetite generallj led to food intakes which over- 
compensated for piovious losses kh obsei rations 
support the findings of Richtei and of Young (10) 
that appetite tends to indicate basic and specific needs, 
especially aftei fastmg It could hardlj be othei wise 
if pin sico-chemical mechanisms such as appeal to be 
involved in the legulation of the piotein intake are 


REFERENCES 

1 Hoclrcl r The EfTccL of Vurintions in Protein Intake on the 

Acidity of the Secretion of the Fnstinc Stomnch Atn J 
Vhvtt\ol 77 16G 1020 

2 Hocltel F NulrilionnI Fdomn and Its Relation to the Incidence 

of Common Colds JVor ^oc Fxper Btol and Med 25 454 
102R A Relation Rclv^oen the Incidence of Common Colds and 
Nutritional Hjdnitlon Sennre 08 301 1028 

3 Klcilmnn N Rnpnl Mctabollam in Prolonged Fastinp in Man 

Av] J Phvfnol 77 233 1020 

1 Uy A C Contrlbullona to the Ph>aiolofr> of the Stomnch 
\I VIII Studio^ in Water Drinkinp Avi J Phyniot 40 420 
lOlH 

5 Drinker C K and \ofro J M Ijmphaticp L>mph and 
L>mphoId Tlaauo Hnrvnnl UniNcmlty Presn 1041 
C Hooltel F t Diet and Re^ifttance to Colda Srienre 86 300 1037 

7 Hoelzcl F and KlcUman N Some Conditions AfTectlnp Sub 

jecUvL and Objective Manifestations of Hunpor Arch ]rtt 
Med 3H 710 1027 

8 Iloeixol F Central rnctors In Hunper Am J Phynwl 82 665 

1027 

0 JlfK-lxcl F and Da Costa E Production of Peptic Ulcers in Rata 
and Mice by Diets Deficient in Protein Am J Dig Din and 
NMfnf 1637 

10 \o«np P T The Experimental Analisis of Appetite Payeh- 
ofogteal JluUctifi 38 12D 1641 


Jour, D D 
April IPIS 


'OUUE 10 
NUilBEI 4 


Observations on Starvation Diets and Hunser Ketosis* 

BV 

GEORGE F DICK, M D , MARTIN G GOLDNER. M D 

and 

THOMAS P SINGER, S M 
CTIICAGO ILLINOIS 


D iabetic ketosis and ketosis in hunjici and star- 
\ stion have the same cause II) Need for carho- 
hvdrates, eithei because not enough is available 
(hunger) or because the power for its utilization is 
impaired (diabetes) compel the organism to dravv 
most of its cnergj from protein and fat But while the 
ketosis in diabetes tends to be severe, piogressive and 
lends to acidosis and coma, it is mild, statiomrv and 
self-limiting in hunger oi starvation Is this a quanti- 
tative diflerence onlv, so that ketosis in hunger would 
be the fiist and mild degree of a piocess which in its 
further development enusos the severe svndrome in 
dnbetes, or is the different course of their ketoses due 
to metabolic differences between the starving and the 
diabetic organism’ 

The concepts of fat metabolism and the mechanism 
of ketosis have changed considerablv during recent 
vears (2, 3) The old theories that fat and carbo- 
hvdratc ovidation are linked together, th it ‘fat burns 
in the fire of carbohj drntes,” that Ketosis occurs when 
a ceitaiu relationship between ketogens and anti- 
ketogens is surpassed, and that kctobodies are toxic 
products of an abnormal metabolism have been aban- 
doned or challenged It has been seen that ketobodies 
are produced bj the liver and utilized bj the peripheral 
tissues fat oxidation has been found not to be de- 
pendent directlj from carbohvdrate oxidation and 
limited onlj bv the body's limited abilitv to burn 
ketones, the theorv of multiple alternate oxidation 
(Hurtlev) and the “beta-oxJdation condensation hvjio- 
thesis" (McKav ) (3) have replaced Knoop’s successive 
beta oxidation and Stadie’s (4) aketonuric utilization 
limit for fat has been proclaimed as the limiting factor 
of ketosis instead of the FA G (fattv acid glucose) 
ratio of Woodjatt (6) and the K A (ketokenlc anti- 
ketogenic) ratio of Shaffer (6) 

The following studv is a clinical contribution to the 
problem of the mechanism of hungei ketosis Findings 
on three patients who weie kept on subcaloric diets for 
prolonged periods of time will be presented and a few 
of the older hunger experiments from the literature 
will be reviewed in an attempt to correlate clinical 
observations with the modern concept of fat oxidation 
Experimental pi ocedvre 

Three obese non-diabetic patients who were willing 
to cooperate were placed on subcaloric diets for periods 
of 133, 25, and 32 days They were confined to the 
metabolism ward of Billings Hospital but were per- 
mitted moderate hospital activity Every dav their 
body weight was noted and a qualitative urmalvsis for 
ketobodies was done. The basal metabolism (B5IR) 
and respiratorj quotient (RQ) were determined twnce 
weekly Quantitative determinations of the acetone 

*Prora tho Department of Medicine and the Chemical Ditlslon of the 
Department of Medicine Unh’ertlty of Chlcacro 
Snbmltted December 23 1942. 
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bodies in blood and urine, estimations of CO and pH 
in the scrum, and of the blood proteins w ere done at 
various intervals Van Sljke’s method for the determi- 
nation of the ketobodies was used The results are ex 
pressed in mg acetone For a penod of time the 
nitrogen bnhncc was determined in each patient, for 
this purpose five-dav collections of urine and feces and 
of aliquot parts of the constant diet were analvzed 
glucose tolerance tests were performed in all three 
patients at the beginning and in two patients at the 
end of the observation period In one patient the effect 
of insulin on the hunger ketosis was studied The 
caloric deficit and the wav in which this deficit was 
covered in each instance was calculated 
Results 

Patient] (Mrs S L No 200423) was a 56 v ear-old 
housewife, who weighed 117 4 kg She had an arterial 
hvpertension of 192 120 but was not in circulatory 
failure and there was no evidence of kidnev damage. 
She was under observation for 133 davs, for the mam 
penod of 72 davs hei diet consisted of C 31 P 42 F 15 
— 427 calories This diet was preceded for one week 
bv a diet of 600 calories and was followed for the re- 
mainder of the observation period bj a diet consisting 
of C 22 P 54 F 27 — 547 calories The nitrogen balance 
was studied for 92 davs The patient felt very well 
throughout the whole period enjojed her progress 
and complained about occasional headaches onh Her 
course is represented in Fig 1 , a summary of the 
more significant laborntorv data is given in Table lA 
The weight was reduced to 87 3 kg , which amounts to 
a loss of 31 1 kg or of 25 G'v of the initial weight 
Her blood pressure was lowered to 140 88 The basal 
caloric requirement dropped from 2100 to 1450 calo- 
ries, a total decrease of 650 calories or 30 9 per cent 
The patient was in nitrogen deficit, which, however, 
decreased with continuation of the diet It reached iG 
peak during the fourth week with 2 01 gm N per dav 
The blood proteins were alwavs within normal linnts- 
A mild ketosis developed slowlv and showed a tendenev 
to decrease during the second half of the observation 
period The highest values were 25 mg per cent 
acetone-bodies in the serum and 1600 mg acetone-bodv 
excretion within 24 houre The CO. and pH in the 
serum remained alwavs wathin the normal range The 
RQ varied between 0 72 and 0 67 The glucose toler- 
ance tests before and after the observation period 
gave the following results 

FBS 14 1 2 3 Hrs 

Before 85 161 211 127 77 

Aftei 83 135 165 168 78 

Patient 2 (H S , No 283912) Fig 2, Table IB, was 
a 68 V ear-old housewafe who complained of backache 
and tiredness She had a hvpertension which watb 
weight reduction fell from 168 '104 to 132,74 She was 
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placed on a diet of 608 calories consisting of C 18 P 65 
F 24 and reduced within 24 days fiom 1312 kg to 
121 8 kg , an actual loss of 9 4 kg oi 7 2 per cent The 
basal caloiic requirement deci eased fiom 1800 to 1390 
caloiies, a loss of 23 pei cent The nitiogen deficit was 
less than 2 gm daily, and the RQ varied heti\een 0 84 
and 0 G9 The blood pioteins lemnned normal The 
uiine showed qualitative acetone tests on two days 
onlv, the amounts of ketobodies excieted and accumu- 
lated in the blood duiing this period veie model ately 
higher than the noimal values The CO, m the seium 
vas nithin the normal range A glucose tolei-ance test 
in this patient vas done onh at the beginning of the 
obseiwation peiiod The blood sugai was 84 mg per 
cent at fasting, reached 168 mg pei cent one-half 
hour after the glucose meal, and fell to 86 and 73 two 
and thiee hours later 

Patient 3 (J Ch , No 200734) Fig 3, Table IC, was 
a 20 year-old female with the excessive r\ eight of 
163 2 kg She had been obese all her life, but did not 
present anj evidence of endocrine disturbances After 
a first week on a 700 calories diet she was placed on 
405 calories (C 24 P 48 F 13) During the 32 dajs of 
obseivation her weight was reduced to 148 8 Kg, a 
total loss of 14 4 kg or 8 8 per cent The basal caloiic 


requirement deci eased from 2380 to 2060 caloiies, a 
loss of 13 8 per cent The N deficit was determined 
from the eighth until the 24th day, it reached its 
highest value, 2 95 gm pei day, in the second week, 
but decreased latei to 0 3 gm per day on the same 
diet The RQ varied between 0 74 and 0 71 Blood pio- 
teins and seium pH and CO„ remained within the 
normal lange The blood ketobodies and the acetone- 
bodj excretion were somewhat increased but shoved 
a tendency to level off towards the end of the period 
The oral glucose tolerance tests at the beginning and 
after treatment showed the folloving insignificant 
changes of a slightly decreased tolerance 

FBS )4 1 2 3 Hrs 

Before 96 174 166 117 66 

After 85 152 146 123 81 

On two occasions 10 units of protamine zinc insulin 
were given and the 24-houi ketobodv excietion as well 
as the fasting blood level of acetone bodies weie de- 
tei mined on this and the preceding day The lesults 
of both exiiei inients were similar, though the changes 
were more pionounced in Expeiiment 2, the values of 
winch are given heie 10 units of piotamine zinc 
insulin lowered the post-absorptive blood acetone level 
from 9 23 mg per cent to 3 98 mg pei cent and the 

n 


Table 

The caloiic deficit, FAiG iatio and StadiFs afietomme maximal utilization limit for fat for the thice 

patients 
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24-hour acetone body excretion from 615 mg to 267 
mg The fasting blood sugars were on the same level 
and the patient did not have symptoms of hypoglj- 
cemia at anj time This result demonstiates that 
insulin affects the ketobodj metabolism in a non-dia- 
betic organism as well as in the diabetic organism 

COJIJIENT 

Most of our obsen’ations are confirmations of known 
facts and do not i-equire extensive discussion 

1 Weight The weight loss in all three patients 
was veij satisfactorj , though all had claimed that re- 
ducing diets wuth and wuthout thyroid medication had 
been unsuccessful in the past. This demonstrates 
simph that the failure to lose weight on subcalonc 
diets IS not due to the diet itself but to lack of co- 
operation or supervision Whatever the cause of obesitj 
maj be, there is no one who could not i educe on a re- 
duction diet’ The weight loss, however, was not a 
steady one Though the weight cunes as a whole 
show'ed a clear dowmw'ard direction, the weights fluctu- 


muscular e.\ercise after a fast of 24 hours The most 
significant values were found in the afternoon de- 
terminations We determined the RQ m the afternoon 
SIX hours after the very small lunch which our patients 
were permitted to take The values were somewhat 
lower than the morning values but still far aboie 0 65 
and therefore insignificant Neither could confirmation 
of Alberts and Dietrich’s finding be found in Bene- 
dict’s (11) famous protocols on a prolonged fast The 
test person L fasted for SI davs and had dail> exer- 
cises But his RQ, though occasionally somewhat 
lower in the afternoon than in the morning, never fell 
below the range for fat oxidation 

4 N deficit It has been found in many hunger and 
starvation experiments that the nitrogen excretion is 
relativelj high at the beginning and decreases mark- 
edly for a certain period with continuation of the 
protein fast (11) Our observations confirm this find- 
ing The N deficit was not large in the beginning but 
decreased later, the blood proteins remained within 
noimal limits The organism apparentlj tries to main 



ated around this general line and remained occasion- 
allj at exactly the same level for several days in spite 
of the constant diet This phenomenon has been dis- 
cussed v’eiy thoroughly bv Newburgh (7) 

2 Basal Calorics (BMR) The fact that the basal 
caloric requiiement decreased more rapidly and in a 
greater degree than the weight is another significant 
finding (8, 9) The relationship between the percent- 
ages of loss of body weight and of basal caloric re- 
quirement of our patients was the following 

Patient 1 26 6/30 9 Patient 2 7 2/23 and Patient 
3 8 8/13 8 

3 The Respiratory Quotient The RQ was low in 
all our departments and varied between 0 73 and 
0 68 This proves again that the metabolic muxture 
consisted mainlj of fat However, no values were ob- 
tained which were so low as to indicate carbohydrate 
formation from fat This is in agreement wath most 
investigators Recently, however, Alberts and Diet- 
rich (10) have reported experiments in which thej ob- 
tained values of 0 60 and 0 68 in persons who had done 


tain or approach a normal N balance for as long as 
possible (12) If no protein is offered, it spares its 
own protein until — in the final stage of starvation-— 
no other substance but protein is available for hMt 
production and then a complete breakdown of the body 
metabolism occurs (13) 

5 Acid/base Balance The CO„ and pH in the 
serum was normal throughout all three observation 
periods Even in complete starvation no change in the 
pH value of the blood was obsei-ved Benedict (ID 
found the same values for CO. at the middle and at 
the end of the 31 davs’ fast in his subject L 

6 The Ketohodics The ketobody excretion and the 
blood level of ketobodies have been studied since 
Zuntz’s (14) and Biugsch’s (16) hunger observations 
Ev'ei since, it has been found that onlv a mild ketosis 
occurs in starvation, and that, instead of in^easmg 
this ketosis will level off or even decrease umereas 
our three obese patients showed a mild degree 
nemia and ketonuria, occasionally no ketosis at all has 
been observed in obese patients on similar subcalonc 
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diets foi compaiable peiiods of time Even a diffei- 
entiation between endociine and simple obesity has 
been attempted on the basis of then behavioi towaids 
ketosis (16) 

7 The influence of insnlm on the non-dxabetic 
hetosis Thannhausei and Mezgei (17), using regulai 
insulin, were the fiist to obseive a ven small tran- 
sitoiy deciease of the ketonuiia in patients on low 
caibohjdiate, low caloiic diets The 24-hour ketonuiia, 
howevei, was not altered because the ketonuiia in- 
creased aftei the patient lecoveied from hypoglvcemia 
Our lesults weie obtained with protamine zinc insulin 
and show a veiy significant effect demonstrable on the 
24-houi excietion as well as on the blood acetone level 

8 The glncose tolerance at the beginning of the 
stai-vation diet was noimal in one and veij slightly 
deci eased in tivo patients Theie was no relationship 
between glucose toleiance and degiee of obesity This 
factor IS veiy frequently overlooked in the discussion 
of obesity as a piedisposing condition foi diabetes 
Noi weie significant changes observed aftei the use 
of the starvation diet An improvement of the toler- 
ance aftei w'eight reduction, as for instance Newburgh 
(18) has lepoited, could not be expected since our 
patients were still far above their ideal weight 

9 The diets, the calotte deficit, the kctogcnic-anti- 
ketogeme latio and the fat metabohvn The diet 


supplied less than one-third of the basal caloric re- 
quirement of our patients and was very short of carbo- 
hydrates and fats and relatively rich in proteins, 
though the N minimum of 1 gm per kg wms not 
covered For an initial period the caloric deficit could 
be drarvn from the glycogen leseives It is, however, 
generally assumed that the available glycogen stores 
aie exhausted aftei six oi seven days and that the 
then remaining glvcogen is not available for heat pio- 
duction Whatever calor ic needs exist after this per rod 
must be covered by the utilization of fats and to a 
smaller degiee of proteins The control of the N 
balance in our patients permits us to calculate the 
amount of caloiies derived fiom protein, the remain- 
ing caloric deficit must have been covered by body fat 
Our patients were not at basal conditions, since thev 
w'eie permitted to be out of bed throughout the dav 
and to participate in minor exercises Their caloric' 
requirement can be assumed to have been 20 per cent 
above the basal calories and oui further calculations 
aie based on this figure In spite of the constant diet, 
there wms considerable variation in the caloric deficit 
since the BMR undeiwent rapid and marked changes 
In Table II we have represented the calculations for 
one single day of each of the three patients The 
ketogenic-antiketogenic ratio was calculated under the 
assumption that 60 per cent of protein and 10 per 
cent of fat are antiketogenic 

The table shows that for this particular day Patient 
L had a caloric deficit of 1719 calories 40 calories 
W’ere covered by 10 gm of body piotein, the utilization 
of w’hich was indicated by the excess excretion of 1 69 
gm N The remaining 1679 calories were derived from 
187 gm of the patient’s body fat The 13 gm of 
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exogenous dietarj fat must be added to this figure in 
order to determine the total amount of fat burnt 
Muthin 24 hours, -which is 200 gm Altogether, the 
necessary 2124 calories -were derived from 30 gm 
carbohydiates, 42 gm exogenous and 10 gm endo- 
genous protein and 13 gm exogenous and 187 gm 
endogenous fat The ketogenic-antiketogenic ratio of 
the metabolic mixtuie was 2 48 1 This ratio is be- 
jond Woodyatt’s and Shaffer’s ratios, according to 
which acidosis or at least marked ketosis should have 
occurred Yet, there was no change in CO. and pH 
value of the patient’s serum and the acetone excretion 
was onlj 1000 mg Similar calculations show a ratio 
of 2 24 for Patient 2, whose acetone bodj excretion 
was W’lthin the normal range, and a ratio of 2 95 for 
Patient 3 w'ho had a slightly increased acetone body 
excretion but also normal CO. and pH values in the 
seinim The total amounts of fat utilized wnthin 24 
hours were 160 gm and 261 gm in Patients 2 and 3 
How do these findings comply wnth Stadie’s (4) 

Table III 

Ketogenic-antiketogenic ratios and the akctogemc fat 
utilization liimt of Stadie (UJ for the five obese 
patients of Mason (J Chiu Med , 4 93, 1927) 


1 

2 

3 

4 

6 

Caw 

NR 

T\ elcht 
ktr 

K 

Hierhest 

Ratio 

'A 

Loat 

Ratio 

Fat 

vtmted 

frm 

u, 

mn 

1 

1*2.4 

1 1 

2 30 

1 62 

107,2 

231 

2 

138.2 

2,72 

2,68 

' 268,3 

34S 

3 

124 S 

2,28 

2 16 

237 8 

312 

4 

87 6 

2 00 

I 51 

146 8 

218 

6 

7S6 

2.04 

1 CO 

177.2 

100 


concept of fat metabolism and his maximal aketonuric 
fat utilization limit (U„) ’ From in vitro e-xperiments 
and analyses of the metabolism of icidotic diabetic 
patients he has concluded that “up to a certain level 
fat metabolism is complete and there is no ketosis 
Beiond this level fat metabolism is incomplete and 
pait of the fat catabolized is excieted in the form of 
ketobodies ’’ U,,, the level below which fat metabolism 
IS aketonuiic, was found to be around 2 6 gm per kg 
per day Thus, the total amount of fat which can be 
utilized wnthout the development of ketosis would varv 
wnth the variation of the bodv weights Stadie has 
not stated whether his figure is based on the actual or 
the ideal weights In obese pei-aons these two values 
diffei very much from each other We have calcu- 
lated the values of U„ for our three patients on the 
basis of both the ideal and the actual weight (Table 
II, column 9) In one patient (S), the amount of 
fat actuallv utilized was smaller than both values, in 
the two others (L and Ch) it was between them 
Since fat tissue is not mere ballast but participates 
in the bodv metabolism, the values of U„ based on the 
actual weight seem more correct Accepting these as 
the level of maximal aketonuric fat utilization we find 
that in all three of our patients this level was not 
re iched The lack of marked ketosis in oui patients 
can bt understood on the basis of this new theorv 


If ketosis depends on both the total amount of 
utilized fat and the body weight, it also can be easilv 
understood whv obese persons have a very high ake- 
tonuric lev el, an experience which had caused consider- 
able discussion in the earlier literature (16, 19, 20) 
Mason (21) published protocols of five otese patients 
who were kept on subcaloric diets over prolonged 
periods None of the patients show ed ketonuna at any 
time, in spite of high FA/G ratios Table III repre- 
sents the weight at the end of the observation period, 
the total amounts of fat utilized within 24 hours! 
Stadie’s U(, and the K/A ratios Column 3 shows the 
highest i-atio, as well as the ratio of the last obser- 
vation day It can be seen that the amount of Tat 
actually used was lower than Stadie’s aketonunc utili- 
zation limit foi fat McLellan, Spencer, Falk and 
DuBois (22) felt unable to explain why their obese 
subject did not show ketosis on an FA/(j ratio of 24 
This person (F M ) weighed 153 kg , his diet con 
tamed 260 gm. of fat, but according to his weight his 
utilization limit for fat would be around 380 gm. 
Therefore, no ketosis occurred, in spite of the high 
ketogenic ratio 

In general, Stadie’s concept also seems to e.xplain 
satisfactorily whv the ketosis in hunger and starvation 
18 usuallv mild and stationary If the utilization limit 
for fat is ns high as 2 6 gm per kg per day , then 22 5 
calories per kg per day could be supplied from the fat 
depots wnthout the development of ketosis The calonc 
requirement in undemutrition is low and will rarely 
exceed 26 calories per kg it is partly covered by food 
intake Consequently, the amount of bodv fat which 
IS required to compensate for the caloric deficit rarely 
will reach the limit of complete fat utilization and 
thus ketonemia and ketonuna wiU not appear or be of 
mild degree, regardless of the ketogenic-antiketogenic 
ratio of the metabolic mixture Ketosis, if present, 
will be stationai-y because of the rather constant 
amounts of fat and protein and of the carbohydrate 
derived from part of the protein and the glvcerol 
fraction of the fat which are made available for the 
daih catabolism This situation varies quantitatively 
onlv in complete starvation, where all of the calonc re- 
quirement must be covered by body substance, and 
where almost 100 per cent of the heat is derived from 
fat And indeed the pi otocols of the famous starv ation 

expel iments of Zuntz (14), Brugsch (16) and Bene- 
dict (11) Folin and Denis (19) and others show that 
rothei constant amounts of ketobodies were e.\creted 
within 24 hours regardless of the number of days of 
fasting These experiments, howev'er, reveal again the 
striking difference between ketosis in starvation and 
in diabetes besides the stationarv' ketosis in star- 
vation in contradistinction to the progressive ketosis 
in diabetes theie was in no instance a change of the 
acid base balance, even in those cases where the keto- 
nuria was of a degree which in diabetes frequentlv is 
associated with acidosis We know from the clinical 
experience of the pre-insulin era and especiallv from 
the hunger treatment of diabetes that “rather severe 
acidosis followed the period of complete starvation 
even in lelatively mild cases of diabetes’’ (23) This 
dibcrepancv does not seem to be overcome bv the new 
theorv of ketogenesis , 

Why does the starving diabetic organism oxidize so 
much more fat and develop a so much more severe 
ketosis than the normal organism in stirvmtion ’’ Their 
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caloiic lequuement does not diftei and it should be 
co\eied bN the same amount of fat if the fat oxidation 
IS not affected by the impanment of the caiboh\diate 
oxidation in diabetes We feel with Woodyatt (24) 
that the pioblem starts again at this point Theie is 
ns Act no expel imental evidence that the noimal 
eithei 01 the diabetic oiganism is able to form carbo- 
hAdrates out of fattv acids, and aac must seaich foi 
other explanations of thi^ discrepancy It maj be 
that the inability to oxidize the small amounts of 
caibohAdrates, aaIucIi aie normally deiiA'ed from pio- 
tein and gljceiols, causes in diabetic ketosis the need 
foi oxid ition of cA'er inci easing amounts of fat AA'hich 
necessaiilv is folioAA'ed bA an increase not only of 
ketonemia and ketonuiia but also of the blood sugai 
Furthermore, the lack of insulin may affect not onlj 
the caibohvdiate metabolism but also the oxidation 
of the ketobodies aaIiicIi aie pioduced beA’ond the limit 
of noimal and complete utilization The obsei Axitions 
on the effect of insulin on the non-diabctic ketosis 
point in this direction It mav also be that Diagstedt’s 
fat mobilizing lioimone Lipociac is inA’ohed in this 
piocess And, finally, the sec ere distuibances in Avater 


and electrolyte distiibution, Avhich aie ahvays present 
in diabetic acidosis and which are not maiked in star- 
vation ketosis, may be most lesponsible for the differ- 
ent mechanisms of these tAA'o conditions (26) 

The puipose of this study Avas to show that these 
pioblems still lemain open in spite of the better uiidei- 
standing of the mechanism of ketosis 

SUMIMARY 

ObseiA’ations on thiee obese peisons on staivation 
diets are repoited Oldei findings about the late of 
Aveight loss, 1 eduction of the basal caloiic lequue- 
ment, the behavioi of the respiratoiy quotient, the 
acid-base balance and the ketobody excietion have been 
confiimed The effect of insulin on the non-diabetic 
ketosis has been demonstiated The fat metabolism in 
starvation has been discussed and it has been found 
that Stadie’s theoij of a utilization limit for fat and 
a threshold foi ketosis is compatible Avith observations 
on starA'ation ketosis The still lemaining diffeiences 
betAAeen staivation ketosis and diabetic ketosis aie 
emphasized 
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Treatment of Diabetes Mellitus Without Regard to Hyperglycemia 

and Glycosuria 


By 

HENRY J JOHN, Lt Col , M C ♦ 
ATLANTA GEORGIA 


T he advocation of the disiegaid of hjpeigljcemia 
and glycosuiia in the tieatment of diabetes melli- 
tus has been voiced by some authois in the past few 
veais 

The first questions that anj physician who is ti eat- 
ing a patient with diabetes mellitus must ask himself 
aie What is my aim? What must I do to justify my 
procedure, and what should be mv goal’ Is it only to 
"keep a patient comfoi table’ Oi is it simply to keep 
him flee from reactions’ These points aie impoitant 
but onlj in so fai as the> lepiesent a lational basis in 
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the loutine The piinciple is the same as in finding a 
lump in the bieast and keeping the patient comfortable 
by not doing anjffhing about it, and giving hei mor- 
phine to keep her comfoi table when the pain becomes 
exci uciating 

It IS not difficult to keep a diabetic patient just com- 
fortable, 1 e, flee fiom symptoms, little lestiiction of 
diet and little insulin will accomplish this Neither is 
it difficult to keep him fiee fiom insulin leactions, 
small enough dosage below the point of hypoglycemia 
will accomplish this But, having done this, have we 
discharged oui obligations to the patient’ 
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The ideal in the treatment of diabetes must be to 
restore the patient’s ph\3iologj' to as near normal as 
possible Onl\ then can ise be sure that ■we have done 
our job n^ll and that ■v\e need not fear anv compli- 
cations due to neglect At the time of the first World 
War, Allen showed definiteh the bad effects of hj^per- 
gljcemia on a diabetic state -which, by a continued 
hjpeigljcemn, becomes aggravated and a mild dia- 
betic in time becomes a severe diabetic. That was in 
the peiiod when we had no insulin to aid us and the 
hiTiergl} cemia could be controlled onlv bv the re- 
duction of the diet Bv such a reduction of the diet 
the patient’s diabetic condition could be conti oiled 
More recentlj Lukens and Dohan (2), bj ingenious 
e-^erimental work, demonstrated the detrimental in- 
fluence of hjiiergl} cemia on the islands of Langeihans 
and their gradual destruction through hj peigljcemia 


VOT.LME 10 
Nluub i 

weight in a patient on most any kind of routine, this 
IS the least of all difliculties It is equallj easy to keep 
him symptom free for a time at least Many patients 
are absolutelj sj-mptom free with a marked hvper- 
glvcemia I have seen a woman past fifty j ears of age 
come to mv office, not knownng she had diabetes, no 
sjmptoms of anv kind, neither then nor anv tune 
previously, apparently in perfect health, with a blood 
sugai of 860 mg per cent w hich was confirmed on re 
peated examinations So is the freedom from ketonuria 
easilj achieved is long as the patient gets a reasonable 
diet and a certain dosage of insulin, even in the 
presence of a marked hv perglj cemia as has been 
shown 

The absence of insulin leactions can be placed under 
two categones (a) absence of insulin reactions wnth 
adequate control, and (b) absence of insulin reactions 



Chart I Progress of a young soldier with early diabetes mellitus Note the control of hyperglj- 
ceniia ns evaluated bv three blood sugars a dav^ (one before each meal) which are connected bv a line 
each daj When blood sugai is near the normal blood sugar level gljcosuria is automatically eliminated 


These findings cannot be disregarded for thev are the 
basic evidence of the evolution and the progression of 
diabetes through hvperglv cemia Thus in the therapv 
of diabetes, vve come to this one criterion, nameh , the 
abolition of hjqierglj cemia as far as possible 

However, without regard for the above facts, the 
following ideas in the treatment of diabetes mellitus 
are considered as ideal by one group of clinicians (1) 
(a) one injection a dav, (b) patient's weight at 
normal, (c) no svmptoms, fd) freedom from keto- 
nuna, (e) absence of insulin reactions, and (f) de- 
sirability of glycosuria 

Such points would be highly desirable were thev not 
achieved at the patient’s expense One injection a day 
is ceitainly highlv desirable and is achieved bv most 
of us without the disregard of hyperglv cemia which in 
turn means glvcosuria It is not hard to keep a steady 


in the presence of inadequate control The first i" 
good, the second inadequate 

The desirabilitv of glycosuna is completely opposed 
to all the progressive work done in the last 30 years, 
from Allen on WTiat does a heavv glvcosuria mean’ 
Simplv a marked hyperglv cemia for the most part of 
the 24 hours of each dav Such patients start out with 
a low blood sugar in the morning, but the noon, after- 
noon and night blood sugars are high That means 
that for about 18 hours (75<^) of the 24 hours there 
IS a marked hyperglycemia which naturally is ac- 
companied bv a heavy excretion of sugar in the-unne. 
The two go hand in hand and the actual quantitv of 
sugar excreted depends on the height of renal threshold 
for sugar -md the length of hyperglycemia Diabetic 
patients of long standing have frequently a high renal 
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thieshold so Ihnt e\en in the presence of « 
hiph h\perpl\cemin lhe\ ma\ not exciete 
much sugar 

There is a pin siological hspeighcemia 
Each indiMdunl, following n pai taking of 
food has a h\ pel gh ceniia This, howevei, 
IS of short dui ition From one to (wo hours 
aitei each meal the blood sugai is elexated 
This 1 ISO IS not marked, but mac go as high 
ns 200 mg per cent Thus, a noimal indi- 
\idual nn\ earn a hvpeighcemia foi 6 
hours each dac (25 pei cent of 24 houis) 
Here then, is om noimal, plnsiological 
standaid for the e\aluation of the length 
of hjpcrghceniia permissible, an ideal foi 
which we should stii\c If b\ tieatment we 
can keep a diabetic’s hxTiergh cenin to 25 
or 30 per cent out of the 24 hours we can 
feci that we hacc accomplished a desiiable 
state How to accomplish such an ideal i« 
a mattei of knowing how lo use the insulin 
That it can be accomiilishcd is quite certain 
and most of the time it is accomplished 
with gicat ease While this is cspecialh 
true in eailv diabetics such ns wc haie heie 
in the Arm\, Chait 1 the same is true of 
the older and more scieie diabetics, eii- 
dence of which I ha\e gucii in pieiious 
publications Howeier, foi Ihe oialuation 
of the patient’s condition, we need tlneo 
blood sugars a dni, one before each mod, 
to guide us as to the needed changes in 
insulin therapi Wc maj get along hj the 
use of protamine insulin alone or we ma\ 
need to add a little insulin to it, usualh 
just temporanlj, when wc deni with a 
marked post-bieakiast hi peigljcemia le- 
sulting fiom the slow action of protamine 
insulin Chart Il-A Is a record of the blood 
sugar leiels and the protammo insulin 
dosage on a jiatient tieated without legaid 
for hi perglVcemia (1) This data w as taken 
on three sepaiato davs at interials of one 
week In Chart II-B, I haie indicated 
possible changes in distribution of insulin 



Chart II On the left (A) me draivn curies from the data as 
given b> Tolstoi ct nl (1) on three separate days, one week apart and 
the dosage of protamine insulin indicated in diamonds Note the 
marked hjiicrglycomin throughout the dnv in the piesencc of low 
fasting blood sugars On the right (B) I indicated the lemedy for 
the avoidance of such peisistent hyperglycemia Here the protamine 
insulin IS indicated in diamonds and insulin in circles 


that would conveit the prolonged hvper- 
gljcemia to approximateh noimal blood siigaj levels 
(These changes indicate mcieli the punciple, the 
actual detail mni laii a bit depending on subsequent 
check-ups) 

It 18 quite possible that the insulin could be given 
with the piotamine insulin in one svnnge which ivould 
enable us to use but one injection a dav, but this point 
must alw'Uis be determined bv fuithei examination of 
the blood sugais If it woiks, then all is well, if not, 
then (wo separate injections must be instituted 

SUMMARY 


callv contiol all the othei factois (glycosuria, keto- 
nuin, iveight, etc ) 

3 Hypeiglvcemia has a deleteiious effect on a dia- 
betic state ivliith thus becomes piogiessiie and a more 
severe diabetic state lesults 

4 Foi the propel contiol of any diabetic condition, 
one needs extensive daily blood sugar studies which 
alone will enable one to distiibute the insulin dosage 
wiseh and adequately Without such studies one has 
to ivoik in the daik and do much guessing, and that 
usually at the patient’s expense 


1 In the treatment of diabetes melhtus one should 
strive not nieieli to keep a patient comfoi table and 
flee from insulin leactions but also to contiol his dia- 
betic state, namelj his hjpergliceniia 

2 By the contiol of hvpei glj cemia, we automati- 
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Some Problems in the Diagnosis of Cancer of the Colon and Rectum*+ 

By 

ABRAHAM TRASOPF, M D , F A C P t 
and 

DAVID H GOODMAN, M D § 

PHILADELPHIA PENNSYLVANIA 


W E have recenth been confronted with two clinical 
problems in reg-aid to cancer of the colon One 
concerns a group of patients whose symptoms had no 
reference to the gastro-intestinal tract, and yet, aftei 
study, weie found to be suffering from carcinoma of 
the colon The other pioblem was presented br a 
group of patients, much laiger in numbei, who had 
foi varying periods of time complained of gastro-m- 
testinal sjTnptoms, some vague, and othei-s more cleai h 
defined The latter patients had eithei been tieated 
s\ mptomaticallv, or as "functional” cases without 
gasti o-intestinal studies On admission to the hospital, 
they were found to have carcinoma of the colon, onl\ 
too often in an inopeiable state 

In spite of the fact that the literatuie on this sub- 
ject IS extensive (1, 2, 3, 4, 5, 6, 7, 8) These obser- 
\ations piompted us to review^ our cases of colon 
malignancy in the hope that some diagnostic criteria 
might be ie\ealed which would enable us to make a 
, diagnosis earlier in the course of the disease Furthei- 
moie, we desiie to emphasize the fact that of all 
cancel of the intestinal tract, cancel of the colon offeis 
a particularly good prognosis, piovided an early oper- 
ation is performed This is largeh due to the fact that 
metastasis occurs late in the course of the disease and 
death is usually due to some complication such as ob- 
struction or perforation 

The obser\ations presented are based on 120 cases 
of cancer of colon and rectum definitely proven b\ 
adequate histologic study 

DISCUSSION 

It IS ei'ident fiom oui renew, as has been pointed 
out before, that there is a difference in the clinical 
picture and sj mptomatology of caicinoma of the right 
half of the colon and that of the left half Lesions of 
the light colon pioduce as then majoi sjmptoms ab- 
dominal pain w’eight loss, dyspepsia and occasionalh 
diairhea The presence of an anemia is fiequent, and 
18 of a severe grade m almost half of the cases A 
mild leucocrfosis is quite common 
The outstanding simiptom of the left sided lesions 
is constipation, which is seen in at least 90‘7: of all 
cases, although here too, diarrhea mai occasionallj be 
seen Abdominal pain and melena are the next most 
fiequenth complained of sjmptoms, while weight loss 
is onh half ns common as it is in right sided lesions 
A moderate anemia is present in the majority of cases 
but raielj reaches the seventv seen in cecal lesions 
The tendencj to constipation found in the majoritj of 
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left sided lesions is due to the narrower cahbei of the 
bowel in this location, together wuth more solid form 
of the feces and the tendencj' of grow'ths here to be of 
the encircling and constiictive type This is in con- 
ti ast to grow'ths of the right colon, particularlj of the 
cecum, wheie the tumor, while largei, is tjpicallj 
fungating or ulcerati\e and does not usuallv produce 
obstiuctive sjmptoms because of the wider caliber of 
the bow'el and more liquid chaiactei of the stool 

The presence of low-grade fever is \ erv frequent in 
the clinical course of malignant grow'ths In the light 
of oui findings it is probably due to complicating 
factors secondan to the malignant process such as 
peiforations or abscess formation It frequently indi- 
cates metastasis 

Growths of the rectum most commonly cause consti- 
pation and melena Pain in the rectum or lower ab- 
domen IS frequenth seen and a slight anemia is 
present in a high per cent of cases unless it is an 
early case However, it is interesting that in no c'lse 
was the hemoglobin less than 70 % The outstanding 
fact to be remembered about lectal malignancies is 
that practically all of them can be felt b^ simple digital 
examination Even some of those high in the rectum 
can be felt if the patient is examined in the squatting 
position and while straining 

The ‘change of the bowel habit” so often stressed 
by various authois as diagnostic of cancer of the colon, 
while seen in the majoriti of om cases was not the 
earliest simptom in our senes From our study, the 
most frequent earh s^'mptom of cancer of the colon 
othei than cancer of the rectum, is abdominal pnm 
The pain was generalized in many of the cases In 
some it was localized to the area of growd;h This ivas 
pnrticulailj true in light sided lesions The pain was 
often ill defined and varied in intensiU from a mere 
discomfort to a colicky type The latter was particu- 
larlv true in lesions of the left colon It was persistent 
in mana and remittent in others 

The diagnosis of cancel of the colon and rectum was 
made or suspected in 77 % of oui cases In 49 colon 
studies by baiium enema excluding the cases of cancer 
of the rectum, only 2 cases was a lesion not revealed 
by X-ray In one other case an obstructne lesion was 
reported but interpieted as non-malignant in charac- 
ter the loentgenologist Thus it is seen that a study 
b\ barium enema is a highh accuiate method of study- 
ing the colon for obstructne lesions VTien it came to 
detecting lesions as loyy doyvn as the rectum, hoyyeyer, 
the X-ray yyas not so infallible, foi in 21 cases studied 
by barium enema 6 were reported as negatne, and m 
three instances, while some slight irregularity was 
noted, malignancy was not suggested Here, the 
proctosigmoidoscopic examination is all important, and 
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m no case did it fail to reveal the lesion piovided it 
was within the leach of the scope 

The most difficult diagnostic pioblem we encount- 
ered was m a gioup of patients in whom the majoi 
symptoms and signs were those of the lesult of metas- 
tasis lathei than pointing to the piimaii seat of the 
pathologic process The citation of the symptoms of a 
few cases may be of inteiest In one case it consisted 
of pain in the light sacio-iliac legion tieated foi four 
months by his family physician foi “sciatica ” This 
symptom was most likely due to spine metastasis In 
anothei case a painless sw'elhng of the upper thud of 
the left thigh was noticed a few weeks befoie hospi- 
talization It pioved to be due to a metastatic in- 
filtiation of the lymph and venous channels of the 
upper thigh A thud patient complained of passage of 
feces in the urine which was the lesuIt of an enteio- 

120 cases of catcinoma of the colon and tectum 

Cancer of the Colon — Number of cnaca 120 Malen 08 Females 52 
Arc 24 86 (40% occurrinp in decade from BO 60) 


Summarj by I/ocation 



AscendlnK 
27 or 23% 

Traneversc 
12 or 10% 

Deficondlnp. 
37 or 30% 

1 Rectum 
|44 or 37% 

Duration of symptoms 

In months (before ad- 
mission) 

1 

6 2 

n 1 

4 4 

7 1 

Abdominal pain 

009? 

809? 

i 80-^, 

S^rr, 

Recfnl 

pain 

AVeltfht low 

r.C9? 

B89? 

339? 

349? 

Constipation 

39?- 

09? 

009? 

SO'-? 

Diarrhea 

1B9?' 

0 

89? 

7<^P 

Melena 

0 

26'', 

229. 

709? 

Anorexia dyspepsia ori 
nousea { 

839^ 

as-v 

0 

0 

Palpnblc mass 

VOr? 

409. 

179?- 

OI'-/, 

Moderate anemia (70 
99% hb ) 

sT'y 

BO'-? 

ore. 

789r 

Se\erc anemia (below 
70% hh ) 


10'^, 

«•;? 

0 

Leucocytosia (over 

10 000) 

489?- 

B89? 

149? 

30'-? 

X-raj dlaRnosis 
po^lti\c 

049?. 

1000? 

OB 9, 

629, 

Ca dJajrnoseil or sus 
peeted cllnicnlb 

K'r 

839? 

70.^ 

849? 


vesical fistula at the site of the malignancy of the 
colon 

We have been unable to find any ciiteria by which 
similai eriois can be prevented We can only conclude 
that one must be “colon-minded” when an obscure 
symptom oi group of symptoms fail to be clarified by 
a careful study of the region involved That too much 
time be not wasted before a complete and cai ef ul study 
of the colon is undertaken 

CONCLUSIONS 

Although we have presented the usual symptoms 
and signs which are fairly typical of cancel in various 
parts of the colon, w'e feel that the diagnosis of cancel 
of the colon in early cases cannot be made on the basis 
of symptoms and physical examination alone, essential 
as these two factors aie in making anj diagnosis 

As we have 8ho^vn, the X-rav and pioctoscopic 
studies give us accurate findings in close to 98% of 


our cases We, therefore, feel that if we aie evei to 
inciease the numbei of cases of cancel of the colon 
that can be given eaily cuiative surges', it is impera- 
tive that every patient, paiticulaily those ovei 40 
yeais of age, piesenting peisistent gastro-intestinal 
symptoms, should be subjected to caieful X-la^ and 
pioctoscopic study If these prove negative and the 
symptoms peisist, the study should be lepeated in 1-2 
months It is important to bear in mind that eaiU 
symptoms of cancel mav lespond tempoiaiilv to 
medical tieatment, and once the suspicion of ma- 
lignancy IS aioused it should not be lulled by the fact 
that the patient may feel bettei foi a week or twm on 
svmptopiatic tieatment Fuithermoie, the fact that a 
patient maj have had some bowel symptoms foi veais 
should not allow the aleit physician to immediatelv 
feel that the diagnosis is a minoi oi functional one 
Foi a goodly number our cases had malignancies de- 
velop aftei being treated foi some time foi what well 
may haye pieviously been a functional oi benign 
ailment This was especially seen in patients vyho had 
rectal bleeding which was found to be due to hemoi- 
1 holds 

One objection fiequently offered to X-iay studies is 
that financial conditions often make such a study im- 
possible It IS oui opinion that such baiiieis can easilj 
be oveicome The in-patient oi out-patient department 
of any of oui hospitals will, wuth the aid of the social 
service depaitment, take caie of this pioblem It is 
only by this means that cancer of the colon can be 
diagnosed in its eaily stages and the patient immedi- 
ately subjected to piopei suigery which in good hands 
offeis at least a five v'eai cuie in 30-60% of all cases 

SUMMARY 

1 One bundled and twenty cases of cancer of the 
colon and lectum have been analyzed as to age, sex, 
symptomatologj , laboiatoiy studies and mortalitv 

2 Abdominal pain was found to be the most 
common early symptom of cancel of the colon The 
differences in symptoms and findings of growths in 
various parts of the colon and rectum have been 
enumerated 

3 The problem of diagnosis in a group of obscuie 
cases has been presented 

4 The difficulty in making a diagnosis of cancel 
of the bowel on the basis of the history and physical 
findings alone in early cases has been stressed 

6 A plea has been made foi complete gastro-in- 
testinal studies including X-iay and pioctoscopy, in 
anj patient presenting gastro-intestinal sjmptoms es- 
peciallv past middle life 

6 That carcinoma of the colon and rectum mav be 
cuied if opeiated upon early has been emphasized 
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Ketosis in Health and Disease 

By 

JOSEPH H BARACH MD 
PITTSnUBCn rE4n.SlL\ AMA 


A n VON E enluatintf the propress of medicine for 
L the jenr 1942, should credit this rear with n 
penernlh increased knowledpe and a better under- 
standing of tlie onpin and meaning of ketosis While 
it IS true that the phi Biologist, the biochemist and the 
experimental pathologist hn\e long knoini of the oc- 
currence of acctonuria in health, workers in clinical 
medicine haie looked upon it as a manifestation of 
disease The clinician subconscioush has a ivholesome 
respect for ketosis, even a fear of it, because of what 
he secs in diabetic coma whose former mortaliti rate 
of more than GO per cent has in recent times and in 
gowl hands been loweicd to somewheie near o per 
cent 

Acetonuria and its clinical effects were studied by 
Stadelman as earlv as ISS^, and bj Gerhart, Engel 
and ton Jacksh in the same year The woik of Itfin- 
kovi-ski and Jlagnus Low in 1889, Rosenficld and 
Hirschfeld (1895), Gcelmu\den (1897), Naun\n 
(iSgS) and ^on Voorden (1907) (1), is largeh re- 
sponsible for the knowledge which forms the basis of 
our ])resent-da% conceptions of ketosis and atidosis in 
health and disease 

KETONES IN THE ABSENCE OF DISEASE 
It has been knowai since the work of J Muller 
(■1898) ton lacksh Engel and others (1) that ap- 
proxiniatch 10 to 50 mgm of acetone m.aj be re- 
covered from the urine and 50 to 80 mgm per dav 
maj be eliminated bj the lungs of hcallhv individuals 
When more than a phv siologicnl amount of acetone is 
present and the underlv ing error in metabolism that is 
restionsible for it is allowed to continue, ketones will 
actumul ite to a level at which dincelic acid and beta- 
hvdroxvbutvric acid can be detected in the bodv fluid® 

THE ORIGIN OF KETOSIS 
Lnder ideal normal conditions, the balanced diet of 
m in in the northern icmpente zone obtain® approxi- 
mafoij Co per cent of its calorics from carbohvdrate. 
15 to 20 per tent from protein and 15 to 20 per cent 
of its caloru*® from fat From this it is npjiarcnt that 
the metabolism of normal man in a phvsiological state 
is geared to oxidize and utilize each of the three food 
substance' in these iiroportions Acetone bodies are 
not demonstrable, in urine* of normal individuals living 
on a normal die't, bj our onlinarv methods of testing 
W5u*n however for one reason or another the cirbo- 
hv (irate contint of the diet is tnadeejuaU or when 
In the alisonci. of insulin carlwtivdrate is lost to the 
nietal'ilisro and the tot il or nearh total nutritional 
rvatuirenunt i® nn’t bj the breaking dovai of fat and 
protein then thi ncetoni liodicj" which are break down 
pro(|uets t>f fat m'’talK)lism make their apja'anince in 
abnormal amenints 

Tin arete* i (joiiies to winch vve refer hire are 
I * ,MCi;ic and bela-h'droxvbutvrir acid and acetone 

"i tfii 

1 4 


The terms "acetone bodies” and "ketone bodies are 
used here in their usual clinical sense Of the three 
substances usuallv grouped under the term "ketone 
bodies,” nanielv acetoacetic acid, beta-hvdro'crlmtjnc 
acid and acetone, said Soakin and Levine, "The second 
is not a ketone, while the third represents tnereh a 
break-dowai product of its more phvsiologicnlh sip 
nificant piaicursors" (lA) The appearance of acetone 
in the blood, urine or expired air means that diacetic 
acid IS or was present and it always bespeaks a pre- 
existing carbohydrate insufliciencv 

Magnus Levy in 1910 (2), postulated that lieti- 
hvdroxvbutvnc acid undeigocs oxidation into dincctie 
acid and from that acetone is formed Acetone can hr 
made out of acetic acid bv splitting off carbon diovide 
As seen in the unne of diabetic patients tlie ketones 
ordinarily are found in the following sequence, ace* 
tone dincetic acid and bcta-hydroxvbutvnc acid Betn 
hvdroxv butyric acid chcmicnllv is butyric acid plus 
one atom of oxvgen Injected into nibbits, beta hvdro- 
xv butymic acid will not cause coma liut diacetic acid 
does Von Nooidcn claimed that beta-hvdroxvbulvric 
acid IS the priman substance and that it i® oxidized 
into dincetic acid from which acetone i« formed Jowitt 
and Quastel claim that diacetic acid is the first sub- 
stance to be formed and Hint hvdroxv butvric acid pin* 
one atom of oxvgen forms bota-hvdroxy butvric acid 
Befa-h\ droxv butv nc acid plus two molecules of atcfir 
acid forms diacetic acid and when dincetic acid lo'c* 
carbon dioxide acetone is formed 

WTiatcvcr be the exact seiiucnce of the varmiis sltpa 
in the formation of ketones the cllnitally important 
thing IS that thev arc produced in the liver and the' 
arc eliminated continuallv by the wav of the rwpi 
ntorv and urinarv tract® So long- as ketone® are 
eliminated as rapidh as thev arc produted, there is no 
accumulation and there are no toxic cfTccls Wflien, for 
one re ison or another, elimination lags, and there 1* 
an excess of ketones in the blood and in the fisauc' 
ketosis and intoxication follow anil the clinical picture 
of coma may sooner or later make its appearance 

KETONES NORMAL OR ABNORMAL 
PRODUCTS’’ 

It IS at this point (lint real progress in our 
knowledge of ketosis has been nchievtvi during the post 
few vears Thv experimental studies of Quasi p) and 
W hcaticv Snapper and Gruneb lum, Edson. Sladle nnd 
the latest work of Soskin and of Miraky and their ae- 
sDcfntes (4 5 G, 7 8, 9, 10) all indicati that the aef- 
tone Lodie's, which In the pist were* considtrtd nV 
normal products of inrompleto oxidation of fats, art lU 
riaiitv normal end prmliicis in the iiornnl mitabobipi 
of fats within the liver It has abn lioen ahinm tha'* 
ncitone liodits are utillzwl freelv by the niU'clw In 
he iltli and in diab te 

Thr exiKrinant d phvsiologist of toda” If coming to 
the conclusion that net tom livsliis prim trli' are not 
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pathologic This bungs us to the question, “What does 
clinical experience in health and disease have to ofFei 
that ^\lll confirm oi denv the coirectness of this latest 
iiiteipretation of the nature of acetone bodies and 
what IS their clinical significance’” 

KETOSIS FOLLOWING RAPID DEPLETION OF 
GLYCOGEN STORES IN HEALTH 
Duiing muscular activitj, the glj'cogen which has 
been stoied in the bodv is utilized freelj, in proportion 
to the strenuousness of the effort and its duration 
Within the muscles, glycogen is broken down into 
lactic acid and utilized as such Oi when lactic acid is 
earned to the livei, it is conveited into glycogen and 
then disti ibuted foi use It has been known foi a long 
time that following muscular exeition, small amounts 
of lactic acid ma> be found in the urine 
Since 1907, verj few studies have been made oi 
recoided conceining the piesence of acetone bodies in 
the urine ns a lesult of caibohjdrate depletion follow- 
ing muscular exeition Couitice and Dougins, in 1936, 
(111, obser\ed that prolonged muscular effort causes 
a change in the respiratory quotient and the appear- 
ance of acetone in the mine as indicated b\ a positive 
Rothera’s test Mills, in 1938, (12), also found acetone 
111 a man who walked 10 miles at the rate of 4>4 miles 
per hour Courtice, Douglas and Piiestlev (13) in 
1939, noted a lowering of lespiiatorv quotient, a pro- 
longed glucose tolerance test and a positne acetone 
leaction aftei prolonged exertion It is theiefore of 
interest and impoitance at this time to i e-state my 
findings in a studv on the phjsiological and patholo- 
gical effects of severe musculai exertion piesented be- 
fore the American Phjsiological Society in 1910 (14) 
Obsei rations weie made in a group of 66 joung men 
who trained foi and lan the Marathon race This 
inoidinate effort consisted of lunning the classical 
distance of 24 86 miles in the shoi test possible time 
The winner of the race finished w 3J4 hours W'hile the 
last to finish W'lthin the lequiied time came in at the 
end of 4 houis It is evident that the metabolism of 
these young men dm mg that lun was stepped up to a 
vei\ high level, and glycogen utilization was at its 
maximum While, in fasting, the bodj noimally con- 
tains enough glj’cogen to cany on foi an entiie daj, 
we see here that the available glj cogen can, under 
certain conditions, be used up in 3 houra or less 
The average loss in body w^eight in these young men 
was 3 1 pounds and the maximum loss was 8 6 pounds 
in 4 hours The body tempeiatme vaiied from normal 
to 104 degiees, the winnei of the race finished with a 
temperatme of 102 6 degiees Fuhienheit Of the 65 
contestants who started, only 19 finished within the 
alloted time of 4 horns The mine of all of these was 
examined before the race and immediately theieafter 
In the mines of the 19 who finished, not one of the 
specimens contained acetone oi diacetic acid befoie the 
lace, but all of them contained acetone bodies aftei the 
race Diacetic acid was found either in consideiable or 
laige amounts, acetone was piesent in all, and beta- 
hydi ow'butvi ic acid was pi esent in the ones tested for 
it The Geihaid test foi lactic acid was positive An- 
othei Intel esting finding was, that half of these speci- 
mens, those which contained the largest amounts of 
diacetic acid, also contained considerable albumin and 
“showeis of casts,” the kind of thing that is seen in 
diabetic coma 


The significance of these obseiwations lies in the 
fact that a group of healthy young men, who had been 
living normally and were at the height of physical 
efficiency, exhausted then stoied glycogen within a 
period of 3 to 4 horns so completelj, that then im- 
mediate energy lequirements could be met only out of 
fat and piotem leserves The time element of 3 to 4 
horns piesents a rathei interesting phenomenon and 
no doubt it 18 governed bj' a basic law in human physi- 
ology This thiee hour peiiod is seen in the use and 
fall of the blood sugar level, as depicted in the glucose 
toleiance curv^es, and it is seen in the post-piandial 
blood sugai curve three times daily 

It 13 evident that a short peiiod of maximum work 
can deplete the glycogen stores in the body of a w'hole 
daj's supply within thiee horns, instead of 24 horns 
There weie other evidences of glucose exhaustion aside 
fiom the appearance of acetone bodies, which indicate 
caibohydiate deficiency As these young men finished 
the race, they piesented a well defined clinical svn- 
diome Theie was extieme nervousness and excite- 
ment, there was cold sweat, rapid pulse, facial palloi, 
delirium and a ceitain numbei of them lapsed into un- 
consciousness which continued in one case foi moie 
than 12 hours In the light of what we know now, 
it was the clinical picture w'hich accompanies hvpo- 
glvcemia, it was the picture of insulin leaction, oi the 
so-called insulin shock 

In a series of observations on Marathon runneis bj' 
Levine, Goidon and Deiick (15) in 1924, it was 
demonstrated that hjpoglycemia and its clinical syn- 
diome was well maiked in a considerable piopoition 
of their cases They also found a use in the NPN 
and uiic acid, and a loweiing of the blood caibon 
dioxide , these findings coinciding completelj with w'hat 
IS usually piesent in ketosis In this connection I wish 
to quote the lecent discussion on ‘Thvsiologj’^ of 
Woik” by h'j’ of Chicago (16) “Maximal w’ork is de- 
fined as that which yields an average metabolic rate 
of 8 to 20 times the basal metabolic rate of 1600 to 
1800 caloiies Maximal woik is fiequently pertoimed 
in sports 01 in the laboiatoiy Except in emeigencies 
few' pel sons will w'oik at such an intensity as to pro- 
duce a hj'pei -pyi exia and a critically low blood sugar 
Heavy muscular woik does not inciease the lequue- 
ment foi piotem above the usual 70-100 grams but 
it does inciease the requirement foi fat and caibo- 
hydi ate ” 

In this instance the maximal woik, and I should say 
it w'as truly maximal, led to physical exhaustion ivithin 
3 to 4 houis It 18 readilv seen that the usual amount 
of stoied glycogen, 300 gram, whose caloric value is 
1200 caloiies, would be used up in consideiably less 
than 4 houis in one w’hose tempeiatuie had risen fiom 
the normal to 102 oi 104 degrees Pahienheit, and in 
one w'ho had lost from 3 to 8 6 pounds of weight 
• If we aie to summarize these obseivations we must 
note that a healthy young man can subject himself to 
a maximum work period in w'hich he will exhaust his 
glvcogen stoies, and diaw excessively on piotem and 
fats to meet his caloiic needs When that occurs his 
fat metabolism wll exceed the physiological bounds, 
and the liver will i elease excessive amounts of ketones 
At the end of his effort he will piesent a clinical syn- 
diome charactei istic of hypoglj'cemia such as is seen 
in insulin reaction His blood w'lll show hypoglycemia, 
increased NPN and a lowering of the blood CO„ 
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Hi*) urine m i\ “ihou neetone, diacetic icid or bet i-ow- 
butine acid and piie a positire reaction for tactic 
nod The urine ma\ also aho^\ albumin and in those 
wth the Inrper amounts of Ketonuria showers of casts 
characteristic of ketosis, ma\ be found The entire 
clinical and Inboratori picture is one of ketosis The 
dividinp line here between the phesiological and the 
pathological iv a nairow one and there is much eci- 
dcnce to substantiate the Mew point that acetone bodies 
are normal products m normal metabolism makiiifr 
their appearance when disproportionate amounts of 
fat lie beinfr metabolized 

KETOSIS I\ DISEASES OTHER THAN 
D1 \BETES 

Theip are a number of other conditions in a\hich 
ketosis occurs from time to time In this yroup we 
find cases of self-imposed fasting and unaioidable 
starvation oi inanition, as seen in certain mental and 
nervous states Ketosis occurs in infections, in fevers 
intoMcalions, m disease of tlio pastro-intestmnl trael, 
in tv die vonntinp after anesthesia and duriiip labor 
in prepnanev Ketosis has been quite common in the 
post-operative period of thvroidectomi It was mv ex- 
perience a number of 3 eurs apo when pre-operative 
care vvas not as well manaped as it is todaj, to have 
found 66 per cent of a senes of thv roidectomies 
shovvinp acetonuria durinp the first three post-opci- 
ative dajs Ketosn is not infrequentlv found in 
noplectcd c ises broupht to the hospital as surpical 
emcrpencics in whom a quick restoration of plucose 
balance is imperative 

Whatever tlie oripin, whether it is because the 
patient fails to ingest carbohjdrate, or loses it, or is 
unable to utilize it after he does take it, the effect and 
its consequences are alwajs the same 

This hnnps us to the point vvhore we mav allocate 
the ketones to their proper place in the metabolism 
Ketones are products of normal fat metabolism wdthin 
the liver, and thev ire normal so loop as thev exist 
within the bounds of what is phjsioloplcnl Uric acid 
IS a normal constituent of tlie blood and tissues but 
wiitn It accumulates to a point at which it produces 
pout, then the existence of unc acid is abnormal 
Cholesterol is a normal constituent of blood and bile 
but not to a level at vvlnch it forms calculi or when it 
lalcific-s the wall of a pali bladder Mucous is normal 
in the colon but not in such amounts as the found in 
mucous colitis Water is the normal solvent for 
urimrv constituents but not in the quantities that 


^ 1 0 

occur in diabetes insipidus Givetmn is normal but 
not hvperphiemia ns seen in diabetes m('lhtu^ If 
there is one plncc in the description of dmbt'tos m 
which the term over-production is roillj njipIicnWe, u 
IS in this connection Production of neetone bodies n 
the liver is normal but over production of acOonr 
bodies crenles abnormal states suelt as ketoMs and 
coma 

KETOSIS IN DIABETES 

Lp to this point we liave considered tlic finding of 
ketones or acetonunn in those who are free of diseise 
and in those who arc ili of diseases otlur Ilian dia 
botes In both insf inces we can associ ite the enuse of 
this with inadequate supplv of carbohj drnti for tlio 
immediate needs of the metabolism The next qmsfion 
is whethoi tlie modus opemndi of kelO'.is m tlie same 
in diabetes as it is in non-dinbotic st ites and on lids 
point the follow inp clinical obscnmtions linvo a direct 
bearinp 

At the end of the pre-insulin era, wo made n sludv 
of the frequenev with vviiich ketomiiia was found in 
100 conseculiv'e cases of diabetes Tlio patients com 
prisinp this senes in the first half of 1926 Ind not vet 
been piven insulin, and thev were on a hiph fat and 
low carbohv (Irate diet as was the prnvtice of that dav 
As showTi in Table I, 43 per cent of these patients at 
some time or another durinp that vonr, showed acetone 
or diacetic acid in the urine In the second half of 
1923 we were embarked on the use of Inrpcr amounts 
of carbohv drate both in patients rccoivinp insulin and 
in those not reccivinp insulin and we were moving in 
the direction of a normal diet (17) W'e licpan trading 
off one pram of fat for two prams of carbohj drate and 
pushinp that to the limit of tolerance Our jdnn was 
to ‘pivc the inrpest amount of carbohv drate that (he 
patient could tolerate without tausinp plvcosuna and 
livperpljccmin.'' 

W'lth ou) patients on that ropimen, we learned tlmt 
40 per cent of diabetics could fake a diet pencrou'! In 
cjitbohjdralc and low in fat, ind we also learned that 
thev could take a pood maintenance diet without thi 
use of insulin For us that ended the use of hiph fat 
diets and its 13 per cent Incidence of ketonuria In 
1932 we apain reviewed the incidence of I (toils in 
diabetics The patients ineJuded in Hint sumj '"'nre 
on a low fat and hiphcr carbohv drate diet Our find 
inps then revealed that ketonuria occurred in onU '■ 
per cent of the eases The not result of this was that 
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with the low fat and highei caibohydrate diet, we suc- 
ceeded in 1 educing the incidence of ketonuria in oui 
patients during that year fiom 43 in every hundred to 
three per bundled patients 

In 1934, w’e made a suivey of a gioup of patients 
undei continuous treatment This time we summaiized 
the incidence of ketonuiia in the specimens at 836 con- 
secutive visits, our findings xevealed that ketonuiia 
occuiied in 2 per cent of the cases A lecent survey 
coveiing the years 1937 to 1942 leveals that in 10,168 
patients visits we find an incidence of the occuiience 
of acetoniun in 4% This is on the lelativelj low fat 
and highei caibohjdrate diet It is also inteiesting to 
note that the incidence of acetonuiia was no higher in 
the 6 386 dispensai 3 ^ visits than it was in the 1148 
pnvate visits 

The one logical conclusion fiom all this is that in 
the diabetic, ketosis makes its appeaiance when theie 
is an Inadequate caibohydiate metabolism and a pio- 
poi tionateJ}^ excessive amount of fat metabolism, and 
these accumulated evidences indicate that the undei - 
hing cause of ketosis is the same, whethei it occui's 
in health or in disease, in non-diabetics oi in diabetics 
In diabetes the absence of insulin leads to loss of sugai 
to the metabolism, insulin being the check which keeps 
sugar pi eduction and utilization within bounds In 
diabetes the unavailability of carbohydrates leads to 
excess fat metabolism and over-production of acetone 
bodies This is what the physiologist of today is 
pioving in the experimental laboiatoiy, and this is 
what we see daily in the medical clinic when we ana- 
Ivze oui mateiial coiiectlj 

TREATMENT OF KETOSIS AND COMA IN 
DIABETES 

One of the distressing emergencies that falls to the 
piactitionei of medicine is the tieatment of a case of 
diabetic coma The phvsician knows that the longer 
the patient lemains in coma, the sooner he will die, 
and he also knows that the eailiei adequate treatment 
IS instituted, the soonei the patient will be lestoied 
It IS not a simple mattei, in fact it is veiv difficult oi 
almost impossible, to propeily evaluate the gravity of 
a patient’s condition fiom the history and physical 
examination alone One feels veij much at sea in 
oideiing tieatment foi a case of diabetic coma wth- 
out preliminary laboratory leports \\Tiat we aim to 
do in the tieatment of a case of diabetic coma is to 
lestoie the chemistiy of the patient to the normal, and 
that can be best accomplished aftei knounng the ex- 


tent to which the patient’s chemistii is alieadi 
alteied 

A most useful aid in the collect evaluation of the 
seventy of a case of diabetic coma will be found in 
the tabulation of the so-called piognostic factois This 
plan originally pioposed bv Rabinowitch of Monti eal 
(18), has been constiucted into a table with some 
modifications as shown in Table II It will be noted 
that, whethei the case is to be consideied mild, model - 
ate, severe oi piofound depends upon the age of the 
patient, duration of the comatose state, the level of 
the blood pressuie, the level of the blood CO^, the uiea 
nitiogen oi non-protein nitiogen, the piesence oi 
absence of infection, of complications, and the degiee 
of unconsciousness When each of these factois is 
cheeked on the chait as outlined for an individual case, 
a veiy satisfactory evaluation of the case is attained 

Accompanying Table II is Table III This second 
table serves as a staiting point for tieatment of the 
patient The patient evaluated as a mild case is gnen 
100 to 160 units, the model ate case is given 200-300, 
a seveie case is given 300 to 400 units and a case in 
piofound coma is given 400 units or moie of insulin 
Oui expel lence mth this usage and dosage of insulin 
as outlined, has been entiiely satisfactoiy Up to the 
present time, the last 26 out of 26 cases of diabetic 
coma, appiaised and tieated in this fashion, have re- 
covered It wll be noted that half of the total dose of 
insulin IS in the foim of piotamine-zinc insulin, and 
that has been entirely satisfactoiy in our hands It 
will also be seen that foi every unit of insulin the 
patient is given 2 giams of glucose and with that we 
give plenty of fluids in the 24 hours We believe that 
the additional glucose inci eases glycogen, and tends to 
replace the need foi further oxidation of fats , therebj 
1 educing the formation of acetone bodies Theie aie 
two schools of thought concerning the use of sodium 
bicarbonate intravenously, we leave that optional de- 
pending upon the degiee of apnea Whei e the bieathing 
IS decidedly iriegulai oi too shallow, a moderate dose 
of sodium bicarbonate 10 to 20 giams intiavenously, 
in oui expel lence, has at times seemed distincth bene- 
ficial The bicaibonate restores base, affects oliguiia 
favorably and this amount, as far as we have seen, has 
not piecipitated alkalosis It has also been our custom 
foi some time to administer oxygen when the bieathing 
IS bad, certainly nothing but good can come of its use 
We aie not unmindful of the fact that some men of 
laige experience treat coma ivithout additional glucose 


Table II 

Diagnostic factors in diabetic coma 


Severit> Index j 

Mild 

1 

Moderate 

1 Sev ere 

1 

Profound 

Profound 

1 

Aire 

16 

30 

46 

60 

70 

2, 

Duration 

12 

24 

30 

48 

00 

3 

Blood pressure — DlnstoUc i 

SO 

60 

60 50 

imillllllQjQljHHHI 

40 

■1 

Blood sutmr 

300 

600 

800 


1000 -r 

5 

Plasma CO- — vol ^ 

20 

16 

10 

5 1 

3 

6 

Blood urea nltronen or 

20 

so 

40 




non protein nltroircn 

40 

60 

80 
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Infection j 
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ColTce-KTOund 
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1 



vomltUB 

+ + 

+ + + 

*) 

Decree of unconsciouancs# 

Drowaj 

Semi-conscious 

Unconscious 

Completely 

Complctel> 


1 



but responds 1 

unconscious 

unconscious 


To evaluate aerlousncsa of a case of diabetic coma checkmark each se\erU> Index factor (1 to 8) 

Column containing maximum number of checks Indicates dejrree of coma and insulin dosacc 

In addition to above evaluate jilycosuria leukocytosis dmcctic add acetone, body tompemturo fever rapid pulse respiration albuminuria shower* 
of casts. 
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THe Posture! Treatment of Biliary Colic 

(Ifs reJahon to tJic prevention of acute cfiolccystitis) 

Bif 

DEAN JhACDONAlJ) JED- F_A_C-S. 

ST Ca-EAETSIS ONTAEiO CANAPA 


T ee relancnsmp eta paS biadder cciccivis to acute 
ci-^'e^x-stiti? V? -"eE sno-m. bn" seldr- appreciaten. 
j^cc'e mSamnaterp cnmpes cc tCr gaE bladder are- 
in praricellr ererT ms-aEce, the direc- resait cf calce- 
ins ohstmnon o: tie cpstii di::rt.* It •? the orscis- 



p>-Tr y~ as v~-P as tne immediate cau^E j«v-Co- - 
concmen mnst. in evtrr instance, be reerfiit^w 2^ 
^emons and ty'-entiallr donperons and cent-ar" to tr _ 
belief in some ccarter? it requires a mamm^ 
chcical aenmen and snipieal jadpmem ^f tee ^ e^* 
re^nla; arc to be obtained. There are fe'r otner a 
dominal comnurns whose zcmedia'e and firare^pah- 
ts well as immediate anc future p-opnes sa ce- 
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Fir 1 This represents a patient lying in bed in the 
usual position It is obvious that the force of giavity, as 
well as the increased intiavesical pressure which lesults 
fioni excessive mucosal secretion, both tend to force the 
stone further into the duct The calculus, of course, often 
dislodges itself, but this happening is due to good luck 
moie than to good management 

pends as much upon an eaihj and wise decision le- 
gal ding the course of tieatment This is usually the 
lesponsibility of the general practitionei It is theie- 
foie in Older to discuss the possible control of any eti- 
ological factoi of clinical acute cholecystitis For all 
practical purposes the piincipal and piimaiT etiolog- 
ical factor 13 cystic duct obstruction by calculus, i e 
biliaiT’ colic This must be considered in its pathologi- 
cal sense and not as a pain requiring opiates It is an 
obstruction in a hollow tube and mav be as sei lous, if 
not relieved, as other obstructive lesions in hollow’ 
tubes e g a strangulated hernia oi a vascular embol- 
ism The satisfactoiy control of this obstiuction, while 
it IS still early and while it is still the only factor to 
combat, will reduce the incidence of acute cholecys- 
titis If this contiol IS not exeicised, changes may 
occui w’hich "lock” the stone in place and which may 
produce the resultant and serious condition know’n 
pathologically (and accurately) as “acute obstructive 
cholecystitis” This locking mechanism consists, early 
in the process, of edema and congestion, but if it pro- 
gresses it may’ produce vascular thrombosis, local and 
generalized neciosis, gangrene, suppuration and perfo- 
ration — alone or in combination (Fig 3) Therefore, 
the pievention of calcidiis impaction really means the 
pi evcntioii of these complications t\Tien the calculus 
has become rimmed by edema and congestion of the 
mucous membrane, it cannot be dislocated by any’ 
active effort less than surgery and fiom this point on, 
if surgery is not done and the obstruction lemains, 
the pathology is progi cssive The pathology of such 
cases varies rvithin w’lde limits and the end-results 
also vary, but everyone is a potential fatality Hence 
every calculus colic (not functional) demands the pro- 
found respect of the attending phvsician, notw’ith- 
standing the many reports in the literature that con- 
servative tieatment of acute gall bladdei inflammation 
IS satisfactory and even successful 

This paper suggests a new’ method of tieatment of 
biliary colic rvhich mav prove to be of value in the pre- 
rention of acute cholecystitis Although it has been 


used in only six cases, it has been successful in all 
Even in view’ of this very’ small number of patients it 
IS thought that the treatment deseiw’es a serious and 
criticizing consideration To be successful the patient 
must be seen, and treatment must be instituted eai ly , 

1 e early from the pathological viewpoint Successful 
therapy is usually based on prevention Indeed this is 
a fundamental prerequisite In this instance the pre- 
vention of calculus impaction is the aim of treatment 
It is therefore the general practitioner w’ho must be 
“on the alert ” It should be mentioned, also, that every 
biliary colic, provided that the presence of stones can 
be proven, is a positive indication for surgical treat- 
ment, at the proper time This means that the treat- 
ment of calcidns disease, acute or chionic, must never 
be expectant Such treatment implies that the pathol- 
ogy’, including the calculi, will “clear up and maybe 
disappear ” This attitude is not w’ari anted from a 
pathological view’point 

It IS probable that the medical (conseiwative or ex- 
pectant) treatment of pathological acute cholecystitis 
does not contiol the final outcome of any paiticulai 
attack However, the factors w’hich determine whether 
an attack of colic (obstruction) w’lll subside oi pro- 
gress are still absent during the early mechanical ob- 
structive process, and are therefore, at this stage, at 
least partially contiollable by medical methods If the 
obstruction persists, and the resulting changes occur, 
these controllable factors gradually disappear until, by 
the time clinical acute cholecystitis is established, they 
aie medically uncontrollable (Fig 3) 

Theie are three principal factoi s conceined with 
eveiy case of acute obstructive cholecystitis, namelv, 
(1) obstruction, (2) interference with the blood 
supply, (3) infection It is obvious that medical treat- 
ment does not deteimine the ty’pe or extent of infection 
present, (even though drug therapy may influence the 
progress of such infection) It is likewise obvious that 
conseivative tieatment is not likely to altei vascular 
changes, oi prevent further changes occurring It 







PATIENT LYING ON STOMACH 


Fig 2 ■^Tien a patient is lying on the abdomen it is 
obvious that the force of gravity is a help in displacmg 
the calculus In addition to this postural treatment, chole- 
teric drugs are administered and the resulting increased 
flow of bile IS directed against the stone from the direction 
which IS most likely to displace it Such pressure is further 
increased when the resistance of the sphincter of Oddi is 
raised by the administration of morphine 
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does not do so m othei ob3tructi\e lesions of hollow 
abdominal tubes, ns, foi example mesenteric \nscuhi 
accidents, obstructue bowel lesions, acute appendiceal 
obstruction, etc — nor does it likel\ do so in relation 
to the obatiuctne lesion in c\stic duct obstruction In 
other woids, if these acute intn-abdominal obstructive 
conditions lesolve and subside, thej are pei'suadcd to 
do so be some factors outside our control Thus it is 
piobablc that at the verj outset of acute patholOKicnl 
— as contiasted to clinical — cholecAstitis the die has 
been cast, and th it the chniiRes, either foi better oi 
worse are i?oin>r to lun then course retrardless of 
heat, morphine fluids, etc Indeed, we all lichee e this 
and so we watch the tempeiaturc, and puDe, and the 
abdomen, carefulh to see if we can tell whether the 
patholofrv is regiessing or pioRiessinK and consc- 
queiith whethei surjien should be done IfV watch tf 
— itr don't chanae if oi alter itt courac If it chanKCS 
— it chnnpes itself (Mothei Nntuie and the law of 
aeeiages nie on our side — and how much thee help 
us') Hence we haee no contiol oeer the interference 


calculus, with the aid of pravite, will haee a much 
preater chance of being dislodged from the narrowing 
cjstic duct, and it eeall more likelj fall to the most 
dependent pait of the eiscus This chance of dis- 
lodgement is increased if the relaxing and relieeang 
action of antisp ismodics, easodilators and sedatiees 
are made use of, and heat is applied to the abdomen 
(reflex) 

To increase the probabilitj of the stone being dis- 
lodged a pressure head of bile is directed against it 
from the ductal side in the following wa\ Morphine 
(gi 1 G) IS adniinisteicd to close the sphincter of 
Oddi, or at least increase its resistance to intraductal 
pleasure, and the intraductal pressure is then in 
creased b> the giving of clioleteric drugs This in 
creased flow of bile under greater pressure because of 
the inci eased resistance of the sphincter of Oddi, is 
thus directed into the cjstic duct and against the 
calculus fiom the direction which will most likeb dis 
lodge it This procedure wall not, of course, alwavs 
displace the calculus but it is maintained that the inci 
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Fig 3 This chart schcmnticallj represents the basic idea of the carlj postural 
treatment of biliary colic. The controllable factors decrease ns complications arc added 
to the original simple obstruction, and os infection is added, they gmdualh disappear 
and finall> become the uncontrollable factors which increase in direct proportion to the 
advance of the infection and the progress of the pathologv It is obvious that the sooner 
active efforts are made to dislodge the stone, the greater is the chance of preventing 
the succeeding steps which complicate the original simple obstruction, and in manv 
instances lend to clinical acute cholecvstitis (pathological acute obstructive cholccjs 
titis) 


with the blood vascular changes oi the infection — 
but — and this bears a repetition — ne do havt ’lomc 
contiol over the obstmetive agait eaily tii its life 
I e , while it IS stdl movable 

This fundamental fact seems to have long been 
neglected It is reasonable to believe that, in a certain 
number of cases, such a movable and mechanical ob- 
struction can be controlled — earlj — bv (Da change in 
the action of gravatv on the stone and bj (2), a change 
in the pressure mechanism of the factor or factors 
holding it in place 

Fig 1 represents semi-diagramaticallv a patient 
hing on the back, in bed, wuth a calculus resting in 
the mouth of the cystic duct In this position the force 
of gravuty and the continuallj increasing intrav^esical 
pressure, which is produced ns a result of excessive 
mucosal secretion, both tend to shove the stone further 
Into the cvstic duct If the stone is wegded in this 
position, obstruction will be permanent and acute 
pathology is almost inevntable This mechanical ob- 
struction 18 partiallj overcome, or at least it is not 
persuaded to remain and increase, if the patient lies 
on the abdomen (Fig 2) In this latter position the 


dence of clinical acute obstructive cholecvstitis will be 
decreased in direct proportion to the earliness with 
which this treatment is started in the course of bihan 
colic or suggestive pain Indeed it is not improbable 
that the relief of colic or biliarv pain which follows 
the administration of morphine is due to this mechan 
ism in a minor wav 

A summarv of this preventative treatment is as 
follows and is instituted at the earliest possible 
moment 

1 The patient must he flat on the abdomen 

2 Jlorphine is administered in small doses (gr 
1 6> — (so that it ma> be repeated) — to increase the 
resistance of the sphincter of Oddi This mav produce 
a loss of pain but must not lull the phvsician into a 
sense of securitv 

3 Antispasmodics and vasodilators are given m 
large doses to relax anj contractile mechanism in the 
cjstic duct — (examples amvl nitrite inhalation, nitro- 
gljcerine gr 1-100 under tongue, neurotransentin tab 
IV by mouth, tincture belladonna M XXX bv mouth, 
atropine gr 1 60 bv hv podermic , trasentin ampule II 
bv hj podermic) 
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4 Sedatives aie used to pioduce both mental and 
physical rest 

6 Choleteiic drugs aie used to inciease flow of 
bile — (examples Decholin tab 3qlh foi two doses. 
Bill on cap 3 q 1 h foi two doses , Ketachol tab 3 q 1 h 
foi two doses) 

6 Heat to abdomen 

7 Suigeiy if necessaiy — and when piepaied — foi 
the prevention of empyema, necrosis, gangrene, or 
perforation 

In addition the following factois aie of benefit 


1 Rest and quiet 

2 Protection of the liver 

3 Plenty of fluids if necessaiy 

4 Gastiic lavage rvith heated fluids 

It is understood that treatment includes careful and 
watchful attention The patient should be piepaied 
foi operation if the colic does not soon subside Good 
consei vahve tieatment is also good pre-opci ative treat- 
ment but that ts all it should be Suigerv may take 
the foim of the two-stage piocedure advocated bv the 
authoi 


Biliary Constipation 

By 

HARRY GAUSS, M D 
DENVER COLORADO 


T he mechanism of constipation is intimatelj le- 
lated to the pioblem of avatei balance of the colon 
Much has been wiitten on the causes of constipation, 
as well as its varieties, symptoms, complications and 
tieatment, vet the subject of water balance of the 
colon has received scant attention This is so perhaps 
because little is known about it Yet the contiol of 
water balance is the basic factoi which operates in the 
production of constipation 

We have become accustomed to taking water for 
granted Water is the common solvent for all the body 
fluids Water is the common vehicle foi practically all 
the body chemical functions Water functions in se- 
cietion, absorption, excretion, osmosis and a host of 
other chemical activities Water regulates the body 
tempera tui e, m atei flushes the bowel , it i emoves waste 
matter from the kidneys, it lubricates the mucous 
membranes, it functions in the phenomena of sight 
smell and taste, etc Yet water itself must be con- 
trolled in each of these activities in some paiticular 
manner 

In the case of the geneial tissue water of the bodv, 
much knowledge has been gathered as to the manner 
in r\hich it operates 

Water is ingested normally through the mouth into 
the digestive tract , although thei e ai e other i outes of 
entrance into the body, as intravenous, rectal, subcu- 
taneous, etc However the normal manner of entrance 
IS ingestion into the digestive tract Aftei ingestion, 
absorption takes place to a slight degree from the 
stomach, largely from the small intestine and some- 
what from the large intestine Water is absorbed as 
a solution r\hose osmotic pressure is nearly equal to 
that of the blood If the ingested food solution is 
sufficiently dilute, it is absorbed diiectlj , but if the 
ingested food solution is concentrated above that of 
the blood, then it is diluted by water which is secreted 
bv the gut m sufficient amounts to bung the osmotic 
pressure dorvn to a point suitable for absorption 
Water is thus secreted by the glands of the mouth, 
stomach and intestine into the gut in amounts varying 
from two to ten liters a day (Adolph (1)) How'ever, 
after the final absorption of the digested foods has 
taken place, some of the water which remains is le- 

♦Depnrtmont of Mctllcine Unfvorsitj of Colorndo 


sorbed by the colon In this manner the colon acts like 
the condenser of a steam engine as pointed out br 
Alvaiez (2) After its absorption into the bodj, w'atei 
IS controlled by (1) the osmotic pressure of the blood 
pioteins, (2) the hydrostatic pressure of the capillaries 
and small blood vessels and (3) certain othei factors 
of lesser importance as the osmotic pressure of tissue 
cells, tuigoi pressure, etc 

Water does not just float around the bodj tissues 
in anj"^ haphazard manner Its behavior is regulated 
by definite physical -chemical factors The osmotic 
piessuie exerted bv the blood serum is equal to 30 
mm of mercury, while the hydiostatic piessuie in the 
arteries is 120 mm , in the capillaries it is 25 mm and 
in the veins it is 6 7 mm (Dubois (3) ) 

Water is excreted from the body in the mine, ex- 
pired an, sweat, insensible cutaneous loss, and feces 
Manj factors influence the amount of water W'hich le- 
mains in the body, as exercise, food ingestion, salt in- 
gestion, protein absorption, p^lollc obstruction \ita- 
min level, kidnej disoideis, dehydration, hemoiihage, 
nutiitional disoideis, etc 

How’evei it is the water content of the bow'el which 
IS of special interest to us at this time Since the stool 
IS approximately eighty per cent water, it is eMdent 
that the w'atei balance of the colon is extiemelv im- 
portant in the mechanism of constipation 

The factoi s w'hich control the water balance of the 
colon aie partly known and partly conjectural On the 
known side are watei is ingested as food oi drink, it 
is absorbed sparingly fiom the stomach, fieelj fiom 
the small intestine and somewhat fiom the colon, it is 
secreted b\ the mucosa into the gut to aid in the 
process of digestion and assimilation and lesoibed in 
the colon w'hich acts as a condenser On the speculative 
side aie the factors which determine the amount of 
water w'hich remains in the colon to foim the bulk foi 
the stool 

Early clinicians have long recognized that theie is 
a marked diffeience in the behavioi of colons in re- 
spect to then absorption of w'atei, that some colons 
have a tendency to absorb water to the point wheie the 
stools become hard and drv Thej spoke of these as 
greedy colons 

In the case of tissue water, the principal factoi s 
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whioh operate to hold -water in the body are (1) the 
osmotic pressure exerted bv the blood proteins and 
(2) the h\drostatic pressure fiom the blood \essel3 
In the case of colon -water, the factors which operate 
to hold the water to form the bulk for stools is specu- 
latne However certain observations suggest that the 
bile plavs an important role in controlling the colon 
water in a manner somewhat similar to the osmotic 
pressure excited by blood proteins on tissue water 
Let us examine the facts 

It IS the function of the colon to receive the end 
products of digestion from the small bowel, to complete 
digestion and remove the absorbable watei, returning 
it to the general circulation The colon thus receives 
the semifluid cfavnne fiom the small intestine, com- 
pletes the absorption of the nutriment and vv atei , thus 
conv'erting a semifluid ch>me to a putty like mass 
which is the ideal state for the stool If the job is too 
well done, the stool becomes haid and drv forming a 
constipated stool, and the colon which does this was 
called the greedj colon bj our medical grandfathers 
It must be endent that there must be some substance 
which determines the amount of lesidual water in the 
stool 

Let us eonsidei the behavioi of the bile in the bowel 
We assume that fiom GOO to 900 cc of bile are secreted 
daib Actualh we do not know just how much is se- 
creted under basic conditions, but these are the gener- 
allv accepted figures If the bile exerts an osmotic 
pressure on the watei tending to hold it in place, then 
a 1 eduction of the amount of bile would lessen the 
osmotic pressure on the water content and so favor 
dehj dration of the stool This conforms to the clinical 
observation that those patients who sutler with billarj 
or hepatic disease in whom there is reason to believe 
that there exists a decrease in the flow of bile are 
geneiallj constipated 

Unfortunatelj our knowledge of the behavior of the 
liver and biliarv tree in disease leaves much to be de- 
sired Our functional tests on liver behavuor are 
far from satisf acton , ceidainlj v\e have no test for 
measuring the amount of bile secreted into the in- 
testine under basic conditions Theie are numerous 
disorders of the liver and biliarv tree which piobablv 
reduce the secretion or flow of bile These will be 
followed bj a i eduction in the osmotic piessure ex- 
erted on the watei in the colon resulting in the for- 
mation of dry stools 

Besides the osmotic pressure vvhich bile exerts on 
the water, it has other functions Horrall (4) believes 
that bile has the particulai characteristic of stimu- 
lating bowel activitj , that bile and bile salts enteiing 
the intestinal canal through their natuial channels 
have a stimulating effect on the motilitv of the small 
intestine, that bile is necessarj for normal movements 
of the intestinal tract 

Constipation is the rule in patients with jaundice 
Now jaundice is a dramatic episode vvhich occurs in 
certain diseases of the liver and biliarv tree For even 
case of jaundice, there must be verj manv more cases 
of lesser disease or obstruction, insufficient in them- 
selves to cause jaundice, vet sufficient to reduce the se- 
cretion or flow of bile In short there are numerous 
disorders of the liver and biliary tree which interfeie 
with the formation oi free flow of bile into the in- 
testine, thereby causing constipation We designate 
this as the biliarv tvTie of constipation 


Biliarj constipation is apt to occur in persons with 
cholelithiasis, cholecvstitis, gall bladder djspepsia, 
biliousness and other disorders It must be realized 
that long before gall stones are formed in a gall 
bladder there must exist a condition of stasis or stag 
nation which prepares the waj for gall atone for- 
mation These pre-gall stones states are probablv as- 
sociated wnth a reduced flow of bile 
The recognition of biliarv constipation as a distinct 
type is important because the treatment depends on 
the diagnosis vvhich is practically specific 
Biliarj constipation occurs in middle aged persons 
of sedentary habits with biliarv or hepatic disease, 
which mav he either organic or functional It occurs 
in both sexes, but it is of greater frequency in women 
It occurs in the fifth, si-xth and seventh decades of 
life It results from a diminished flow of bile resulting 
in a diminished osmotic pressure exerted on the water 
content of the colon as well as a reduction of the 
normal stimulus to peristalsis 
The svTnptonis are a mixture of gall bladder dy«- 
pepsia and the spastic colon syndromes Thus there 
will occur the “fair, fat, forty and flatulence’ svTnp- 
toms of gall bladder dyspepsia combined with the com- 
plaint of dry' hard stools unsatisfactory in character, 
of infrequent occurrence of the spastic colon svndrome 
Other symptoms aie tenderness undei one or both 
hypochondi la, epigastric distress, vxigue abdominal 
puns, coated tongue offensive breath, mental and 
physical sluggishness, anorexia, abdominal conscious 
ness Certain foods are apt to disagree as cabbage, 
cauliflower radishes, cucumber, raw apples, canta- 
loupes, peppers, onions, etc The person is listless, 
sleeps poorlv , often lacks the power to concentrate oa 
hiB work, IS a bad listener and a poor companion 
Physical examination shows a person whose general 
nutiition is slightlv below par He may have a sallow 
complexion, a coated tongue an offensive breath There 
may be some tenderness under the costal margins, a 
spastic palpable tender descending colon 

The Ewald test meal is not specific, although the 
tendency is for n hypoacidity or achvlia X-ray vult 
show' a spastic irritable colon, while the gall bladder 
shadows are extremely variable Sometimes the gall 
bladdei will show stones, sometimes deformities, some- 
times delav ed filling and empty ing time, sometimes it 
will not visualize at all, and sometimes it is of normal 
configuration with normal filling and emptying time 
The stool is I'Sduced m size, amount and caliber , it is 
hard, diy, fragmented or sheep dung m ty pe The color 
IS apt to be normal Occasionally the color may be 
light or even clay colored When this occurs the diag- 
nosis IS suggested 

The treatment is fairlv simple and almost specific. 
Since the whole conception of biliarv' constipation is 
based on the principle of reduced bile flow, the basis 
of treatment is to increase the flow of bile, and the 
only satisfactory manner of doing this js to give either 
-whole bile or bile salts It accomplishes nothing to 
give bland diets, vitamins sedatives and antispis 
modics or other procedures if the bile salts are omit- 
ted Bile 18 the only satisfactory wav to stimulate the 
flow of bile Bile salts act as cbolagogues and choler- 
etics Cholagogues increase the flow of bile while 
choleretics increase the secretion of bile Bile and bile 
salts are specifically indicated in the treatment o 
biliary constipation 
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TJnfoitunatelv theie is no standaidized dose foi 
bile preparations Often the dose has to be adjusted 
to the individual We usually stait with a safe initial 
dose and increase the amount accoiding to the pei son’s 
toleiance If the dose is too laige, it will pioduce diai- 
ihea and ciamps In this case it is necessaiy to lediice 
the amount of the diaig The waiter has found the 
following forms of bile salt theiapv useful (1) Bilron 
(Lilh) which IS a form of iron bile salts The initial 
dose IS one capsule thiee times a dnv (2) Kapseals 
Desicol (Paihe Da\as) which is diied soluble whole 
bile The initial dose is one capsule thiee times a da% 
(3) Ketochol (Seaile) which is a form of o'udized 
bile acids The initial dose is one tablet thiee times 
daih With the inci eased flow of bile, the stools be- 
come largei, bulkiei, well foimed and moist Defeca- 
tion becomes satisfacton to the patient leaving him 
with a sense of well being instead of the feeling of 
oppiossion which so often occurs following defecation 
in spastic colon The dose of bile salts must be ad- 
justed to the person Sometimes it must be inci eased 
above the initial dose, sometimes i educed 

Additional treatment consists of a bland diet in 
which the winter includes whole wheat cereals and 
biead because of the high Vitamin B complex content, 
sometimes a nomal diet w'lth the irritating foods as 
onion, cabbage, cauliflowei ladishcs, peppers, fried 
and greasy foods, etc, are lemoied Sedatives, anti- 
spasniodics aie useful so is Vitamin B complex Rest 
and relaxation aie helpful 

The following case report illustrates a tvpical 
instance of biliaiv constipation and its management 

CASE REPORT 

D F C , a druggist of 45 years, had been constipated 
for many years He complained of unsntisfactoi-v stools 
He might go seveial davs without having an evacuation 
His stools were small in size, fiagmented and unsatis- 
factory He had tried many remedies in an attempt to 
coriect his constipation He had tried mineial oil, mineral 
oil combinations with agar, various types of colloid gels, 
psylla seed preparations, karaya gum piepaiations, etc 

He also complained of anorexia, insomnia, coated tongue, 
belching, flatulence, abdominal consciousness, epigastric 
fullness after meals He had an intolerance for cabbage, 
cauliflowei, onions, raw apples, cucumber, fried and gieasv’ 
foods On several occasions he has passed clay coloied 
stools Ho had had numeious attacks of biliousness, but 
has never been jaundiced Otherwise there is nothing of 
importance m his histoij 

Physical examination shows a fairly well nourished 
white male 46 years old, 6 feet, 9 inches in height, weighing 
ITS pounds His temperature is 98 2, his pulse is 82, his 
respiration is IG, his blood pressure is 168/G5 His eyes, 
throat, ears, hearing and lungs are within noimal limits 
His abdomen shows a spastic palpable and tender de- 
scending colon The reflexes are present, equal and some- 
w'hat diminished The blood and urine are wuthin noimal 
limits The Ewald test meal shows a free acid of 10 and 
a total acidity of 26 The E K G is normal 

X-rav of the gall bladder shows it to be of noimal 


configuration without stones, it concentrates the dye well 
Three hours after a fatty meal it shows delayed emptying 
time The stomach is normal The cap fills well The 
colon shows a marked spasticity of the left half of the 
transverse and the entire descending segments 

Diagnosis Biliary Constipation, Spastic Colon, 
Gall Bladder Dyspepsia 

The patient was placed on a bland diet and given 
Bill on capsules (Lilly) one capsule three times a day, 
also he was encouraged to make the most of his oppor- 
tunities for rest and relaxation He lepor-ted a week 
later to state that he was much improved, free of his 
epigastiic oppression and was enjoying normal bulkj'- 
moist stools for the first time in veal’s Since then he 
has lepoited from time to time for a period of two 
>eais He states that as long as he takes the bile salts 
he IS free of constipation and most of his distressing 
symptoms However, whenever he becomes preoccupied 
and foi gets to take his bile salts, the svmptoms quicklj 
return He has gone through this cjcle several times 
with the same result Bile salts have relieved his 
constipation and given him normal stools when other 
forms of tieatment have failed to give him relief 

SUMMARY 

] The mechanism of constipation is intimately re- 
lated to the problem of water balance of the colon 

2 The factors which control the water balance of 
the colon are undetermined, however it is reasonable 
to suppose that the bile plajs an important lole in its 
contiol 

3 Diseases of the liver and biliai’j' tract in which 
there is reason to believe that there is a reduced for- 
mation or flow of bile are usually characterized by 
biliaij constipation 

4 Bihar V constipation occurs commonlj in middle 
aged persons of sedentary habits in whom there is 
present some form of biliaiv or hepatic disease either 
functional or organic 

6 The symptoms are a mixture of those resulting 
from gall bladder djspepsia syndrome and the spastic 
colon sjTidiome 

G The diagnosis is made from clinical obser- 
vations 

7 The tieatment is fairly simple and practically 
specific It consists in giving whole bile or bile salts 
Supplementai’y tieatment consists in a bland diet in- 
cluding whole grain cereals, antispasmodics, sedatives 
and rest 

8 Brliaiv constipation is a common type of consti- 
pation in middle aged persons 
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the tumor mass becomes elongated and pi oti udes with 
defecation The pile is still somewhat elastic and re- 
tracts into the lumen after defecation is completed In 
this stage there is apt to he less bleeding and the an- 
noilng sjmptom is the piotiusion uitli each bowel 
nio\ emeiit 

As the fibious tissue of the pile becomes excessive 
the tumor loses its elasticitv , the sphinctei muscle 
loses its toniciti from continued pressuie, them is 
marked protrusion with each bowel mo\ement, which 
must be leplaced digitallj, and the mass protrudes on 
the slightest exertion such as walking, coughing oi 
bending, and it mac then continuouslj hang out of a 
patulous anus At this stage abrasions of the pio- 
truding mass mac occasion massne hemorrhages, 
sometimes sufficient to pioduce marked anemia 
Sti angulation is piesent when the blood supplv is 
intei-fered with bj the edema of incarceration, pro- 
ducing supeificial gangrenous areas In this stage 
thiombosis of some of the internal hemoiihoidal veins 
is ficquent This occuis ns the result of infection of 
the mass and is exquisitnelv painful, complcteK in- 
capacitating the patient 

Mrs M F , No , housewife, age 62 yoais For 
16 lesrs she has had fullness about the anus and pio- 
trusions after defecation There was \crj little bleed- 
ing until the past \eai, but now' there is bleeding and 
pain nccompan>nng each defecation She has lost 60 
pounds in the last 5 \ears and has grown ceo nervous 
She has occasional pjrosis and flatulence Bowels arc 
incgular, appetite gooil Frequent disuiia IMenarchc 
at age of 1*1, menopause at 61 \eais 


Blood morphologi Hemoglobin S4^/o 

R B C 4,760,000 

W B C 7,650 

Coloi index 89 

Eosinojihiles 2 

Neutrophiles 60 

Lvmphocx les 86 

Jlonoci tes 4 


This patient was submitted to an ordinal j hemoi- 
ihoidectomx but had a stormj convalescence and le- 
quired considerable sedative medication After leaving 
the hospital she complained of pain aiound the anus 
and “gas” pains Mineial oil ounce morning and 
evening was given Because her blood picture was 
practicallv normal though somewhat hypochromic she 
was given (1) Livei extiact — 1 cc intrsmusculai in- 
jections every 3 dajs, (2) one-half ounce of Ehxei 
Thiamine chloiide with non in a glass of finiit juice 
sipped slowlj during each meal Within a month her 
R B C had risen to 6,246,000, her color index to 1 06, 
her weight inci eased 7 pounds and she commented on 
how well and energetic she felt The liver, non and 
B, were continued until she had legained 20 pounds 
In this case it is oui opinion that the psvchosis and 
fatigue syndrome was due to the piolonged loss of 
blood and the patient’s health could be lestoiod only 
b\ an energetic course of hemopoietic therapy 

CARCINOMA OF THE COLON AND RECTUM 

It IS well know'n that anemia invai lably accompanies 
neoplasms of the bowel This occuis so loutinely that 
loss of weight, loss of appetite, oi palloi of the skin 
in an adult leads the clinician to suspect a malignant 
process Because this anemia may appear in patients 
with onlj a small growth or lecent histoiv and with- 


out evidence of metastasis it has been thought that 
the malignant piocess either elahoiates a product 
capable of bone mariow inhibition, oi in its growth 
ulili7es a product necessary for led cell production 

Although the exact mechanism of the anemia of 
mahgnancj is unsettled, there does seem to occur de- 
grees of anemia that are entirely out of piopoition to 
the extent of the malignant growth The anemia usu- 
allj seen in such states is definitelj hypochromic The 
red cells aie i educed in number, the hemoglobin re- 
duced to a greatei extent and the color index below 
one The red cells are miciocytic oi they may be 
normal m si7e, occasionallj when there is metastasis 
to the hvei the cells mav be maciocytic 

The frequent dribbling and sometimes massive 
hemorihages from cancer of the colon or rectum aie 
nlvvajs a source of wonj to the physician The diag- 
nosis of cai cinoma of the terminal portion of the lai ge 
bowel is best made by feeling and seeing the growth, 
but anj disease which produces an ulcei, a mass, a 
stricture, or which is characterized by the passage of 
blood 01 pus, must be consideied in the differential 
diagnosis of cancel Othei lesions to be so consideied 
are diverticulitis, ulcerative colitis, volvulus and 
hemorrhoids 

In the earlv stages of malignant disease a dial rhea 
is fiequcntlv mentioned It is usually mild but on 
lare occasions it mav occur vv'ith foicible spontaneitv' 
and latei in the disease this urgenev amounts to a 
degree of incontinence The formed stools aie likelv 
to be blood streaked when the tumors occur in the left 
half of the colon oi in the lectum, whereas if the 
grow'th IS in the light colon gross blood is laiely seen 
until late At any late the passage of blood in any 
patient, no matter how well he othenvise seems, with 
or without mucus oi pus, should always be investi- 
gated by digital oi lectosigmoidoscopic examination 

The hemolj'tic anemia of malignant disease is not 
well undei stood Piofound changes occui in the blood 
of nil cancer patients and aie usually more maiked m 
growths of the cecum and light colon than in those of 
the descending colon oi lectum Sometimes marked 
changes occui ns the onlj outstanding symptom Too 
often in advanced cancel patients these hematopoietic 
distuibances aie described as cachexia, without any 
effort being made to relieve them Waugh (1) divides 
the causative factors into piiman and secondaiy 
groups The primary causes are those due directly to 
the cancel cells themselves oi the chemical substances 
niising from them, that is then metabolic or excretory 
pi oducts 

Secondary products are those which result fiom the 
effects of the tnmoi on othei oigans and visceia of 
the body These lattei changes are much more common 
and the mechanism of then production is more obvi- 
ous They explain many of the changes frequently 
attributed to cachexia 

All malignancies of the digestive tract, as they leach 
the ulcei ntive stage, and persistently lose blood, pio- 
duce a tj'pical posthemoirhagic or hemoljtic anemia 
If the 'bleeding is small in amount or occult the actual 
blood loss may not be appreciated until a grave 
anemia results Achloihydiia also frequently accompa- 
nies malignancies of the bowel and mav lead to an 
euoneous diagnosis of pernicious anemia The blood 
moiphology of the anemia of malignancy is, however, 
quite different from that of pernicious anemia In 
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cancer the blood cells aie small ■mth low hemoglobin 
concentration and if nucleated red cells are present 
the\ are of the normoblastic or macroblastic t\pe, in 
contrast to the megaloblastic forms of pernicious 
anemia Moreover, Iheie is not the reduction of 
mseloid white cells noi the thrombocj'topenia and bili- 
rubinemia of pernicious anemia 
The blood pictuie of post-hemoi rhagic anemia is 
not ahvais present because manv of these patients 
have been on reduced fluid intake, or suffer fiom diar- 
rhea and an anludremia results, due to its quantitative 
reduction, and the blood morphologj’ is that of a 
pseudopolvcrthemia with a high lefraction index of 
the blood plasma Anoxemia from poor aeration of the 
blood IS another cause of the increase in red blood cells 
which may leach a 6 million count 

A \erj definite leukoc\tosi8 is frequenth present, 
particularlj the neutrophiles and monocjtes The 
neutiaiphiles show more or less immaturity and fie- 
quentU a comparatireh large number of m\eloc\te3 
The eosinophiles may not show anv change and the 
hTnphocjtes are i educed Manv of these changes in 
the white cells are explainable on the basis of the in- 
flammatori changes present in the tumor If howeier 
a massive hemonhage has occurred the leukoevtes 
mav , in part at least, be due to associated leukopoietic 
activitv of the hone marrow 

A hemoirhagit diathesis mav result when metas- 
tatic masses in the liver produce obstruction to the 
bile ducts and jaundice 

If metastasis extends to the bones nucleated led 
tells mav be found and also mvelotvtes and mvelo- 
blasts 

Prolapse of the sigmoid into the lectum occurs oc- 
casionallv in obstlnatclv constipated individuals who 
strain at stool Congestion resulting from pinching of 
the bowel mav cause bleeding Usualb the bowel is 
slowlj retracted and drawn upward through the con- 
striction and the condition goes undiagnosed If, how- 
ever, discomfort and tenesmus jiersists for a long 
period after defecation the diagnosis mav be es- 
tablished b> sigmoidoscopv and the condition studied 
duiing the act of straining Procidentia lecti with the 
bowel protruding through the anus occurs much more 
frequenth and is so obvnous that both patient and 
phjsician recognize the condition immediatelv 
8 Colon lesions 

In the absence of malignancv, bleeding from the 
colon IS usuallj due to ulcerative colitis of the idio- 
pathic, amebic or bacillarj tjqie, poljposis of the 
colon, tubeiculous ulceration of the bowel, diveiticu- 
Iitis, intussusception, parasites, trauma oi actinomv- 
cosis 

CHRONIC ULCERATIVE COLITIS 
The historj of chronic ulcerative colitis is always 
suggestive of the maladv Frequent bloodv, muco- 
puiailent rectal discharges mixed vv ith v arj ing amounts 
of feces IS the usual complaint The diarrhea bor- 
borjgmus and tenesmus begin insidiouslj and inciease 
graduallv In the meanwhile the patient loses weight 
and appetite and the facies shows the distress In the 
acute fulminating eases there is a septic tvqie of fev er, 
manj bloodv, purulent i octal discharges night sweats 
and herpes labialis A peculiai , grav palloi is common, 
and varjing degrees of anemia come on 

The stools are soft, seniiliquid to liquid bloodv, 
mucopurulent masses, usuallv composed piedominantlv 


of pus but at times mostlj of blood and containing 
blood clots as well as blood intimatelj mixed with the 
stool and discharge With each evacuation a consider- 
able amount of blood is lost, sometimes a cupful 
Some evacuations are almost entirelv of blood and the 
patient can be kept alive onlv bj repeated blood trans 
fusions 

A distinctive blood picture is noted in most cases of 
chronic ulcerative colitis There is present a hemo- 
globin dcficiencv with an almost normal leukocjfe 
count md a greatlv increased sedimentation rate of 
the red blood cells 
Proctoscopic findings 

In the earb stage of the disease, there is seen hvqier- 
emia, then edema followed bj or in conjunction with, 
diffuse, miliarv abscesses or pm-jMint ulcers The 
rectum and sigmoid often appear granular and glazed 
with bleeding Large sbaggj ulcers caused bv coales- 
cence of the miliarj ones occur in the more severe 
stage of the disease and the islets of mucosa between 
leveal the tvpical signs of granular, easih bleeding 
mucous membrane 

In advanced cases the X-raj of the barium filled 
colon shows the region narrowed shortened and lack- 
ing the normal haiistral marks 
Amebic colitis has the characteristic diarrheal stool 
of other dj senteries but w ith onb a small quantitv of 
mucus and pus The proctoscopic appearance is charac 
tenstic The mucosa of the rectum and sigmoid is 
studded with ulcers which are quite superficial varj 
mg in size from 2 to 8 mm Thev are oval or slit like, 
and covered with a fleck of mucopus, which, when 
removed with a cotton applicator leaves a bleeding 
surface. The mucosa betw een the ulcers appears normal 
and does not bleed when manipulated with the appli- 
cator iilatennl removed from the ulcei should be ex- 
amined at once microscopicallv for the endameba his 
tolvi,ica The barium enema is of no value in amebic 
colitis as it shows but an iriitable colon 

POLYPOSIS OF THE COLON 
The svmptoms of pohposis of the colon depend on 
the amount of involvement of the bowel the degree of 
obstruction or ulceration caused bv it, and the second 
arj manifestations such as intoxication and anemia. 
The cardinal svmptoms are pain in the abdomen and 
rect il discharges of blood and mucus Most of the^e 
small tumors aie adenomas, some are papillomas 
Thev rnrelj cause an alarming hemorrhage As a rule, 
blood wall be noted on one side of the fecal mass In 
the diffuse polvqiosis associated wnth chronic ulcer- 
ative colitis bleeding mav he quite piofuse 

INTESTINAL TUBERCULOSIS 
The tumor of hjTierpIsstic tuberculosis is usuallj in 
the cecum Pam, intermittent, sharp and colickv m 
character coming on after eating and especiallv the 
evening meal is usuallv the first signs Diarrhea ap- 
pears later, as a rule, and occurs in a large proportion 
of cases, being periodic and alternating with normal 
bowel movements or constipation Hemorrhage is 
raie but some gross and microscopic blood is usuallv 
present. There is progressive loss of weight and 
anemia but less than occurs in cancer 

Diverticulosis of the colon onlj rarelv causes gro=s 
bleeding When free blood is seen it is from an ulcer 
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ating diveiticuln At that time intense inflammation 
surrounds the entire aiea and involves the peiitoneum 
(diverticulitis) producing a palpable inflammatoiy 
mass, and obstiuction difficult to diffeientiate fiom 
cai cinoma 

Thiombosis of a mesenteiic vein may cause a 
massive loss of blood into the colon but is a laie 
accident 

Intussusception is lare in adults though it occuis 
moie frequentlv in infants or voung childien under 2 
jeais of age, and is in them to be suspected whenevei 
blood IS passed from the lectum 

An acute hemoi rhagic colitis of to\ic oi igin may i e- 
sult fiom the theiapeutic use of merciuial oi aisenical 


pieparations, especially aftei intiavenous adminis- 
tiation It maj also follow ingestion of these chemic- 
als 01 of mineial acids oi caibolic acid ingested foi 
suicidal 01 * honiocidal intent Pioctoscopicallv the 
bowel mucosa is a deep led coloi, fieely oozing blood 
and bleeding readily aftei even gentle use of a cotton 
applicatoi 

Injuiy by foieign bodies swallowed oi intioduced 
into the rectum may give use to gioss bleeding A 
ciushing injuiv to the abdomen may be followed by 
intraintestinal hemoi ihage 
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T UIMORS of the small intestine, eithei of piimaiy 
01 of secondaiy oiigin aie not common The 
piesence of a metastatic tumoi in the mucous mem- 
biane of the small intestine is unusual The case that 
I wish to leport is one of a melanotic sarcoma piimaiy 
in a mole on the face, which metastasized to the lymph 
nodes of the chest, to the ileum and to the thigh The 
metastatic growth in the ileum presented itself as a 
cauliflower pohpoid type of gro^’rth, which caused an 
intussusception At post-moitem examination we felt 
that the patient was piobabh sufFeiing fiom two 
piimarv malignancies from the gioss examination be- 
cause the polypoid tumoi in the ileum appealed to be 
malignant and theie was glandulai involvement in the 
mesenten Hovevei, on micioscopic study it was 
found that the tumoi was a melanotic saiconia and 
that the chaiactei of the cells weie identical wth 
those of the piimaiy grond;!! 

REPORT OF CASE 

The patient, a white female, age 38, consulted me first 
on Februaiw 27, 1941, because of an ulceiated area in 
fiont of the light ear, about the size of a nickel This 
started ns an ulceration on a mole, which had been present 
all of hei life Piior to coming to me she had had two 
X-ray treatments over this area and had had the lesion 
paitially destroyed by electric needle Due to the fnet- 
that the lesion would not heal she sought fuithei advice 
I felt that the process vas a malignant one and exami- 
nation of the glands of the neck levealed them to be en- 
larged There was so much infection in the lesion I was 
unable to tell wbethei these glands were inflammatory or 
malignant The entire sloughing area was removed with 
the diatheiniv loop and the area thoioughly cauteiized, 
len\ ing a destroyed area about four centimetei s in diameter 
Within a week the glands in the neck were exploi-ed and 
found to be involved in a malignant process The path- 
ological diagnosis was melanotic sarcoma, so that a 
radical dissection of the glands of the neck, lemoving the 
submental, submaxillarj' and the deep cervical glands was 
cairied out on the right side The patient made an un- 
eventful lecoierj In about five weete the destioyed area 
on the face had healed and the patient felt quite well Her 
geneial examination at that time, including an X-rav of 
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hex chest, was negative Due to the fact that she bad had 
numeious attacks of biliaiy colic an X-ray was made and 
showed that she had gall stones It was not felt advisable 
that anything should be done about this at that pai trculai 
time On Januarv 8, 1942, or almost a yeai aftei the 
ladical excision of the glands in the neck with the de- 
struction of the tumoi, the patient piesented herself to 
me again because of a nodule that had foimed in the mid- 
thigh along the coui-se of the saphenous vein It was 
about the size of a lemon and was rathei fixed It had a 
bluish discoloration to it, very much like thcie was a laige 
hematopia piesent Complete examination at that time le- 
vealed the head and neck to be negative The scais weie 
in good condition and there was no evidence of any lo- 
cuiience in the glands of the neck X-ray of the chest was 
negative Her pelvic and lectal examination was negative, 
as was the abdominal examination There was a tumoi 
mass in the middle thud of the right thigh along the 
course of the saphenous vein I felt as though it could be 
a hematoma, but advnsed its lemoval This was done 
Januaiy 9, 1942, and upon wnde excision, staying wide of 
the tumor, it was found that it could be completely enucle- 
ated It was entirely in the soft tissues and upon micio- 
copic study it was found to be a melanotic sarcoma of the 
same chaiactei ns the piimai-y lesion The patient made 
an uneventful recovery from this, but soon thereafter 
began to show rathei marked anemia so that lepeated 
transfusions weie necessary in order to keep her blood up 
It w^as felt that she piobablv also had metastasis to hei 
livei, although nothing could be felt by abdominal ex- 
amination There was no evidence of anj blood loss and 
X-ray examination of her stomach and colon levealed no 
evidence of tumor or ulceration Her anemia was leallv 
very hard to control and she would have to be transfused, 
using 600 cc's of blood about once a week Throughout 
this time, however, she never showed anv evidence of blood 
loss and hex geneial condition continued good, there never 
being anv ev idence of any cachexia oi weight loss 

On June 23, 1942, she began to have lathei severe uppei 
abdominal pain wnthout any distention and without vomit- 
ing Her bowels continued to move nomallv The pain 
■was quite severe, leauiiing hypodermics foi relief so that 
we felt that the pain was due to the gall bladder disease 
with stones Due to the increase in severity and the diffi- 
culty in controlling the pain, on August 29, 1942, explo- 
lation of the abdomen was carried out, at which time 
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cholecj stectomj was done foi sub acute cholecj stltis with 
stones There were no stones in the common duct Exami- 
nation of the stomach was negatne, as was examination 
of the li\er Examination of the mesentew, revealed larRe 
glands which were quite definitelj metastatic. There was 
no distention of the small bowel Although a complete ex- 
amination of the small bowel was not carried out, np- 
parcntlv at that time there was no definite obstruction and 
it was felt that the gall bladder was the cause of the 
patient's complaints Following removal of the gall bladder, 
the patient was able to go home within ten davs and con- 
tinued to do well for a month, at the end of which time, 
she began having recurrent attachs of abdominal pain, 
intermittent In character, associated with nausea, vomiting 
ni)d distention, so that we were then sure that she was 
suffering from an obstruction and bj this time we were 
able to palpate a mass in the mid low^r abdomen and could 
feel it by vagina We felt as though the metastatic glands 
had progressed to the point where thev were causing ob- 
struction to the intestine At one time the obstruction 
almost became complete, but bv Wangcnstein suction 
enemas and intravenous fluids, we were able to relieve the 
obstruction so that she was able to return to her home 
within a few days 

For the last month of her life she was Kept fairly 
comfortable with light diet and remained in her home up 
until the day before her death, at which time she was re- 
admitted to the hospital with a definite obstruction and 
evndence of peritonitis The mass in the abdomen had in- 
creased materially in size. 

Post-mortem examination revealed no evidence of re- 
currence in the face or in the glands of the neck There 
was a melanotic sarcoma in the hilar node of the right 
lung about the size of a lemon The lungs were not in- 
volved in any metastatic processes The stomach and duo- 
denum was negative. A section of the liver revealed no 
metastasis The biliarv tract was perfectly normal The 
gall bladder had been removed In the lower right quadrant 
theie was a rather large metastatic gland mass The 
terminal ileum was rather markedlv dilated and there was 
an area of intussu'uieption On opening the ileum it was 
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found that there was a pedunculated polypoid cauliflower 
tumor in the terminal ileum which had caused an mtus 
sasception The tumor mass measured two and one half 
centimeters m diameter and was attached bv a rather long 
pedicle Grossly wo felt that the patient was suffering 
from a second primary malignancy, but upon section of 
this tumor it was found that it was a melanotic sarcoma 
presenting itself as a polypoid growth The glands were 
Involved in the same melanotic process 

DISCUSSION 

We had not been able to diagnose this tumor in the 
ileum before death The X-rays had been negative e.\ 
cept immedinteJv puor to her death, there was evn- 
dence of rather marked intestinal obstruction X-rays 
of the stomach and colon, as stated, had been entireh 
negative, and we were more or less at a loss to know 
just why the patient suffered from such a profound 
recurring anemia until we saw the post-mortem 
findings 

For about a week or ten davs before her death she 
passed some black, tarrv stools, so that we felt fairly 
certain that she must have some ulcerating or tumor 
ous process in her intestinal tract somewhere and in 
light of the findings it clarifies the cause for the re- 
curring anemia 

I feel that this is rather an unusual case, both in the 
place of metastasis and the tvpe of formation of the 
metastatic process In retrospect, 1 am wondering if 
she did not have recurring attacks of intussusception, 
which relieved themselves, and that was causing her 
upper abdominal pain which was interpreted as being 
due to the gall bladder It is very difficult oftentimes 
to differentiate between acute gall bladder and acute 
intestinal obstruction clinically and when both are 
present at the operating table it is important that 
neither be overlooked The symptoms of small bowel 
tumors are those of anemia and of obstruction 
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O RDINARILY' the writer would not feel obliged to 
apologize for reporting a single case study of an 
anomalv A revaew of the clinical literature shows 
that between 1923 and 1943 twentv articles were 
published on diverticulosis of the gall bladder Nine 
of these originated in the United States and eleven 
abroad (1) The paucitv of reports on the diverticular 
anomalv, especially when we consider the advances 
made m cholecv stograpbv , attest to its rarity But 
this particulai case lacks operative evidence The 
patient, after two years in which she has been con- 
scious of discomfort in the upper abdomen, refuses to 
permit operation unless an emergency arises Since 
the writer mav never know where and when such an 
operation was performed and what the operative find- 
ings were, he feels that it is best to report the case as 
it stands Although the roentgen findings on which 
this report is based would be greatly enriched bv 


surgical e\ idence, the X-rav data appear to be of suf 
ficient interest in themselv es Should other wmters, m 
encountering similar shadows, be more fortunate and 
have surgical confirmation, this report of pre-oper- 
ative evidence of an anomalv wall have served a 
purpose Perhaps many similar cases were missed 
roentgenologically because of non-filling of the di 
verticula On repeated cholecv stographv tlie case here 
presented showed only faint evidence of the anomalv 
The Intel pretation of a diverticular shadow would 
have been missed without a reading in terms of the 
first cholecy stogram, which unequivocalK demon- 
strated an anomalous shadow 

CASE REPORT 

Woman, multipara, aged fortv-five She had had three 
stormv pregnancies and several abortions The pregnancies 
were attended with hyperemesis gravidorum, and required 
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Fig 1 


long peiiods of confinement to bed TIic dominant symp- 
tom" were of several lears’ duintion, and, descriptively, 
weie non-iefening in character On inquiry she com- 
plained of belching, early evening distress and awaieness 
of right subcostal arch, constipation with episodes of loose 
movements containing undigested food particles There 
were no classic symptoms of cholecystic disease In prone 
position she obtained ease in the light upper abdominal 
quadiant Foi as long ns she could I'ocall, she bad been 
unable to tolerate the weight of the coiset in the right 
abdomen No avunpioms were elicited referable to the 
caidiov oscular, lenal, pulmonary or endociine systems 

The physical findings were cssentiallv negative, except 
foi light subcostal arch tenderness, a sentinel pile and 
redundant perianal shin without a pruritic rone Blood 
pressure readings were systolic 110, diastolic 80 Urine 
was negative foi sugai and albumin, conccntiation normal 
Gastric analysis yielded normal acid values, mucus 2 plus, 
occult blood intensely positive Blood cytology was es- 
sentially negative Blood sugar fasting, CG mg , cholesteiol 
104, esters 57 The blood sedimentation rate was 2G mm 
m one houi 

Cholecv’stography, double dose technique, showed a 
normal sequence and no evidence of calculi, but an ad- 
ditional shadow appeared which was interpreted as a di- 
verticulum of the gall bladder After an interval of nine 
months cholecystogi aphy was repeated, with special at- 
tention to exact reduplication of the original technique 
The viscus was less distinctly outlined, the anomalous 
shadow previously noted was but faintly discerned 
Figures 1, 2, 3, 4 show filling, concentration and emptying 
of the VISCUS, 3 and 4 follownng the ingestion of a fat 
meal Pig 4 demonstrates distention of the diverticulum 
from absorption of more of the opaque medium 

Roentgen study of the gasti o-intestinal tract yielded, ns 
its only positive findings, an appendix plastered to the 
inner aspect of the cecum and spastic colon constipation 
Secondary evidence of per icholecystic adhesions was not 
detected 

Bringing the record to the present writing, after a 


further interval of two years the patient still complains 
of belching, cannot stand the weight of clothes around her 
waist, “the right side is sick” Thus she expressed per- 
sistent awareness of her right upper abdomen 

DISCUSSION 

It IS not within the scope of this papei to discuss 
gall bladder anomalies as a class It will confine itself 
to this paidiciilar anomaly, diveiticulum of the gall 
bladdei Schaschnei, lefened to by Rukstinat (2), 
placed in one gioup anomalies i elating to the cavity of 
tire gall bladder, including duplication of the viscus 
bilobed gall bladdei and diverticulum I am of the 
opinion, liovvevei, that i oentgenologically the pattern 
of publication is distinct and can easily be diifeienti- 
ated fioni that of a diveiticulum 

Etiology Diveiticula aie classed as congenital and 
acquiied Belief in the foimei leats upon lesults in 
animal tissues applied dnectly to human malfor- 
mations The Inttei is held to be the result of an in- 
flnmmatoiv involvement of the gall bladder Giaham, 
Cole, Cophei and Jloore (3) speak of “divert iculai 
bladdeis — distinct vesicles oi suboidinate lobes, 
aiising as buds fiom the neck of the embiyonic gall 
bladdei and usually associated with cvst-hepatic ducts 
(chiefly chaiacteiistic of ungulates”) Rolleston and 
McNee (4) suggest ulceration followed by weakening 
of the wall as causative of the diveiticula, the impli- 
cation being, theiefoie, that the anomaly is acquired 
lathei than congenital As possible etiologic factois 
Halpert (5) lefeiied to hernia-like outpouchings of 
the gall bladdei mucosa, of the size of a millet or hemp 
seed, desciibed bv Rokitansky in 1842 as "small saccu- 
lai dilatations of the biliary mucous membiane 
which may appear to lie external to the cavity of the 
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pall bladdei ’ It is lopicalh possible that such pouches 
mipht be sufficient to initiate a duerticulum That a 
di\erticulum might furnish an anatomic basis for its 
latei deielopment is borne out b\ microscopic findings 
in the case of Vastine (G) He writes, “There are 
mans outpouchings of the mucosa between the muscle 
bundles of the middle coat ‘RoKitanskj -Aschoff 
sinuses ' ” 

Salient points of repoited cases In the case of 
\tebening and Sthondube (71 the diverticulum was 
large enough to interfere with the emptjing of the 
stomach Xadeau (1) dissected a dnelticulum con- 
nected with the fundus of the pall bladdei that perfo- 
lated the surface of the ]i\er Rukstinat (2) leportcd 
thiee cases of congenital diverticulum of the pall 
bladder E ich diverticulum possessed the same degree 
of chronic inflammation as was noted in the pall 
bladder In one of the diverticula and in one common 
hile duct, glands were found with potentialities for 
the formation of a cvst or adenoma In one a carci- 
noma of the hile duct was found In one case chole- 
evstographv warranted onlv i diagnosis of chronic 
cholccv siitis paracolic adhesions and slow emptjing 
pf the gall bladder The opei alive findings revealed a 
ip6\ich 2 7 cm in diameter, lined with cholecvstic epi- 
(thclium and speckled vvith lipoid deposits The second 
patient presented a clinical picture of thv roidtoMcosis 
•tfnd died twentv-si\ houi-. after admission to the 
hospital Antop^v revealed imong other pathologic 
condition-- choli-slcrosis with an outpouching of the 
tip of the fundus The diverticular lining was speckled 
vvith f it deposits in the «anie manner is the gall 
bladder In the third case as in the first, tlio cholccvs- 
togram, after both ingestion and intravenous injection 
revealed a pathologic gall bladder The operative 
4 -pecimen showed a proximal and distal chamber the 


first being the gall bladder with an aperture lending 
into a diverticulum which was larger than itself Roth 
linings were speckled with lipoid depasits m the tips 
of the rugae All three patients were women, and in 
the case of the two who were X-rajed no diagnosis of 
a diverticulum was made 

Gross (8) compiled data on one hundrcsl forlv -eight 
abnormalities of the gall bladder including nine di 
V'erticuln Toida (1) reported a diverticulum 8 cm in 
diameter in a girl five vears old The stalk of the sac 
was rich in Luschka’s ducts, poor in blood vessels and 
devoid of inflammation, ciiteiin of a congenital origin 
That a diverticulum niav be primanlv involved and 
the gall bladder spared is attested to bv the case of 
Abbott (£)) who noted a diverticulum 1 5 cm deep at 
the neck of a gall bladder vvhich was bound to the duo- 
denum Inflammation was present onlv in the divertic- 
ulum and hnd not affected the gall bladder The ad 
visabihtj of operating on this anomnlv, congenital or 
acquired, lies in its potentiality of involvement into 
complications bv pressure on adjacent or neighboring 
organs The case of tVebening and Schondube (7) is 
one to point A diverticulum the size of a man’s fist, 
connected bj a stalk to the fundus of the gall bladder 
produced pressure The adherence between the gall 
bladder and the gastric antrum necessitated the re 
section of part of the stomach The authors considered 
the diverticulum acquired Pertl’s case (10) is another 
instance of complication in which the diverticulum 
perforated the jejunum In Nadeau's ca 5 e (1) the di 
verticulum perforated the anterior surface of the liver 
Several varieties of pseudo-divciticula are referred, to 
bj Rukstinat (2), eventrating pouches associated with 
cholecystitis being the most common, the waill of the 
sac containing muscle and connective tissue but no 
epithelium Ross’s case (11) is that of a pseudo-dl 
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\t‘rticulum a •'trawbeiu trail bladdoi, at the fundal 
end of winch a maiiupml-hke poiith was disco\oied 
It w IS coiiMdcix'd actiuired rilhcr than congenilil, and 
ri'trardtd ns inKo, smtc the montiatintr pouch was as- 
tocialtd with rotrional Lho!et\t.tilis and the wall of 
the vnc cent luied muscle and coniieitht lissno but no 
epithelium 

Tint eithei the Kali bhddei oi ditoitKulum inav 
bo noimul and the othei pntholoKtc is e\idenc«l b\ 
Nadeau's cnsc. m which the former was maiKcdlv dis- 
eased The dneitieiiliim first appenunl to the siiiKeon 
ns in '*adhein nt ust* in the Inei hut pro\od to be a 
ilneitHuIum cdinnniiiKatinK with the Kali bladdei The 
ciitnc Knll bladder with the dneituiiluni was renio\od, 
leavinK a '‘punched out” (\tinducnl opcniUK in the 
luer There was thus a patholoKic Kail hi aider and 
normal direrluulum, lonsuleiwl toiiKenital since no 
e\idence of inllammnlion w is tound The position of 
the iinomah could, howi.\ti, he considered pntlioloKic 

‘sumnnrr Pro oper tine diiKnosih of dncrliculum 
of the pall bladder can onU he mule hr choletjs- 
toprapln Trrentr pipcia hare discusscHl the subject 
^^ncc 102'!, some undei the tcim of pseudo direrticu- 
losts cases were detected roenlRciiolopicnllr not 
all were confinnisl hr operation borne \r ore dinKiioscd 
operatireh nnd others at aulopsr That Uukptinals 
three eases, rojairtod in constitute nhout fifteen 
per cent of all recorded in the lilorvtiiro attests to the 
rantr of the anomalr In contrast VasUne rentes 
that It IS not an uncommon findinK nl operation or 
autojisr, hut that rn tpile of iLs rolatirc froquener of 
occurrence pre-ojicratire di iRiiosis is rarelr made 
Barsonr (121 in 1027, and Bsrsonr ind ron Fiiednch 
il ll, m ■102S1, reporltiiK i case of dneiticulum of the 
pall bladder choicer stopraphicallr delected and surpi- 
callr confirmed, claimed that as far as thor knorr there 
were no prerioua reports of roetitpenolopic d diupnosta 
and opeiatni conllimation 

In the \M iter’s ease n dirciliculum was di ipnoHeal 
In an othenvise normal pall hi aider But the rneus 
and its anoniah m ir both he patholopicallr mrolrtd, 
or cither one aeiiar.itch Abbott s ease w is m instance 
rrherc a niaikerilv inllamed direrlieulum aiosc from an 
otheiarisc normal pall bladder It is intcicstinp to 
note that in the prostiiL ease the direiticulum shndorr 
appears larpei than that of the pall bladdei (Fip S, 
1) Contraction and expansion of the shadow and its 


entile disappearance, loentpenolopicallj , attest to the 
functional abilitx of the direiticulum as of the gall 
bladder tissue itself And, in the case under discussion, 
it appeals, loentgenolopicnllj , that both pall bladder 
ind direiticulum rrere funetioninp normally, since 
ther both filled and emptied 

Fiom the liteiatuio we maj deduce that a cholecvs- 
lopiam taken following a fat meil rrould shorr less de- 
crease vn sire m the diverticulum due to absence of 
muscle fiber in its wall It is theiefoie interesting to 
note that in the wiitei’s case the shadorr in Fig 4, 
three houis aftei the fat meal, is much largei than 
that in Fig '1, one houi nftei the meal This ineiense 
in sire may be consideied eridence of tonlmued ab- 
soiptioii of the dre, and suppoits the belief in the di- 
reitieulum’s inability to expel contents because of the 
absence of miisele fibei in its mill The similaiitj of 
clinic d pictuies, iiieludmg the case of the wiitor, is 
Intel esting, as is the fact that all patients rrere women 
Silos well iCLoidosl at the fundus of the riscus, at its 
neck and intrahepatic A direiticulum mar cause en- 
vironmental compliciilions, as rras demonstiated in the 
case of Peril (10), ‘‘the ti]) of the gall bladdei rras 
ndbciCMit to the jejunum, nnd rvheii fieed a divertic- 
ulum of the gall bladder rras found to hare peifoiated 
the wall of the borrel” Denrei and Ashuist (14) le- 
poited i direrticulum laige enough to pi ess on the 
coinon bile duct nnd cause jaundice 

The c ise icpoitcd shows th it a direiticulum ma> be 
Msuahzod w'lth a dense, homogentKius shndorr on the 
first occasion, and present reir faint \ isualization on 
chetk-u]) despite uiieful adhciencc to the oiiginal 
technique On the basis of this, though no film con- 
clusion can be dinwn from a single case, rre may 
ha/ai ri th it mnnr dn ei ticula of the gall bladdei exist, 
but are not detected because of iion-filhng oi poor 
filling rrith the ojinquc medium A pooilv visualized 
direrticulum haiboiing a stone, adjacent to a rrell 
filled gall bladdei, might be inteipieted ns a positire 
bhadorr Ir iiig external to the lumen of the gall bladder 
Prclogiaphj rrould difieientiate between renal stone 
and cholelithiasis The constant i elation of the di- 
reiliculum to the gall bladdei shadorr, however, the 
piescncc of a slight indentation in the outline of the 
gall bladdei adjoining the shadorr of the calculus or 
the direiticulum, the ficciuentlr laminated appearance 
01 negatire cenlei of the calculus, these fo ituies rvould 
hel]) to distinguish between renal ind biliair calculi 
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Food Supplies III a Japanese Intcrnmenf Camp 
Clinton N Land, Piofessoi of Chemistrj, Lingan 
Unnersiti, Canton, China, one of the internees in 
Hongkong, follo-uing its fall into the hands of the 
Japanese on Decembei 26, 1941, wiites legarding the 
kinds and amounts of food which weie allowed the 
British, American and Dutch inteinees Biiefl\ it was 
estimated that 1000 calories a da\ per person were ob- 
tained in Februni\ and klarch, 1942, and about 2000 
calories in April Of 60 persons who had to consult the 
phvsician, each had lost an a\eiage of 34 0 pounds 
Ceitain pel sons expeiienced a 20 per cent fall in blood 
piessuie, and some ulcei patients seemed to impro\e 
on the high carbolndiate diets used Beiiben existed 
in 30 per cent of the population of the camp An un- 
knowm kind of intestinal complaint was common, also 
night blindness Twentj -eight cases of scuiwj re- 
sponded to ascorbic acid tieatment. One ease of ad- 
vanced pellagra and one case of acute sprue were seen 
However, onlj 10 pei’sons died, which was less than 
half the noimal death late of the colonv 

Vitamin C and Wound Healing It was proved that 
ascorbic acid has much to do with the healing of 
wounds bj personal expeiiments bv Crandon, in which 
he subsisted on a low Vitamin C diet until the plasma 
ascorbic acid had fallen to zero, after which it was 
found that he was defectiv'e in healing experimental 
wounds, and this was corrected bv the administration 
of the vatamin (J A kl A , 116 063, 1941) Animal 
studies have showai that operation wounds in animals 
on a high ascorbic acid intake are twace as stiong 
after healing than similar wounds in animals fed a 
scorbutic diet (New Eng J I\Ied , 220 469, 1942) 
Clinical studj shows first that a low fasting plasma 
Vitamin C level does not necessanh indicate a low 
tissue reserve of Vitamin C The tissue reserve mav 
be judged bj how manj daily injections of 1 g of 
ascorbic acid are required to bung the fasting lev’el 
up to noianal IVhere nonradical opeiations were per- 
foimed, moie complications and deaths occurred in the 
patients with low reserves than in patients with high 
reserves No correlation could be found between Vita- 
min C leserves and the morbidity in those subjected 
to radical operations (New Eng J Med , 227 247, 
1942) 

Thiamine l>eficiencu in Alcoholism Studies showed 
that patients suffering fiom “alcoholic” polj neuritis 
consume diets inadequate in various members of the 
Vitamin B complex and it was assumed bv some that 
thiamine deficiency rather than the alcohol was the 
cause of the polvneuritis The relationship between a 
high alcohol diet and the needed amount of thiamine 
is not clear In the dog the use of pvwuvate accelerates 
the oxidation of the alcohol, and the enzv me sv stem at 
work contains thiamine as an essential component (J 
Biol Chem , 144 657, 1942) In the rat, however, it 
has been shown that ingestion of alcohol maj decrease 
the thiamine requirement, delaving the onset of polj- 
neuritis and death in animals fed a diet deficient 
in thiamine (J Nutrition, 24 73, 1942) The onlv 
present possible conclusion is that the chronic alco- 
152 


hohe requires thiamine for the combustion of alcohol 
but the lequirement maj be less than that necessarj 
on the usual diet 

The Vitamin Content of Blood and Viine as Diag 
nostic Aids The use of blood and urine estimations of 
those vitamins which can so be detected has reached a 
stage of lefinement, >et the information gained bj 
single deteiminations mav be of little value and ' 
certainlv of less value than the method of “vntamm- 
toleiance testa ” In these a known amount of the vita- 
min IS administered and the quantitv excreted in the 
ui me subsequcntlj determined The theon is that if 
the tissues have been hungry for vitamins they wili 
retain a large portion of the vitamin administered 
(New Eng J Med , 226 649, 1942) 

Vitamin K and Hemorrhage During Birth Two sets 
of investigators have found that administration of 
Vitamin K to mothers before delivery decreased the 
incidence of hemorrhage at birth and significantlv 
lowered infant mortality, while the third investigator 
noted no effect from this procedure (South Med J, 
35 289, 1942), (Am J Obst Gjm , 41 765, 1941), 
(Am J Obst Gyn , 44 433, 1942) 

Carotemia Some people anxious to ensure sufficient 
Vitamin A have consumed 5 to 8 pounds of raw carrots 
per week for as long as 6 to 8 months and their skms 
became “carrotj,” which suggested jaundice Persons 
with diabetes or nephritis tended to develop carotemia 
more ensilv than normal patients If the blood serum 
is shaken wath alcohol and petroleum ether, the Iipo- 
chrome wall be concentrated in the ether, whereas 
bilirubin is concentrated in the alcohol No apparent 
harm came from the carotemia (Brit Med J , H 239, 
1942) 

Chioinc Nutritional Deficiencies While the classical 
nutritional deficiencj svmdromes are those arising 
from rather severe degrees of undernutrition of re- 
lativelv rapid onset, there has recentlv arisen a con 
cept of nutritional deficiencj which postulates that 
there may be ill-defined affections resulting from 
minor degrees of malnutrition acting over long periods 
of time, e g , in man, over several years to a life time. 
In experiments on monkevs in which diets low m 
calcium, or Vitamin C, or both were used over many 
months of time, anv svTnptoms attnbutable to the de- 
ficiencies were verv slow in showing up The author 
felt that there was no evidence that a chronic de- 
ficiencj of both calcium and Vitamin C influenced the 
course of these animals other than what might be 
anticipated from an addition of their individual effects 
(Pub Health Reports, 57 969, 1942) 

Pernicious Anemia and Vitamin C It was 
that one case of Addisonian anemia which had failM 
to give a reticulocjffe response during nine dajs of ad- 
ministration of potent liver extract preparations, gave 
such a lesponse within 6 dajs aftei being given, m 
addition to the liver heavy doses of ascorbic acid (800 
mgs daily) This is a good point to remember m 
patients who are slow to respond to liver therapy 
(Lancet, II 278, 1942) 
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Tliunninc Difictpncy iii Diabetic Rats Exiieimicnts 
■with thiamine deficient diets in dep incientized mtb, 
did not indicate that the piesence of thiamine had am 
beiiefici.il eiTeci on tlie diabetes, and these evpeiiments 
do not vuppoit the contention lecentU found in the 
medical litei.iture that thiamine is of calue m the 
tieatnicnt of human diabetes mellitus 

Rciiioiat of Fliioitiic fioin ShcletaJ Stiuctincs Fluo- 
lovis 111 anim ils and man is duo to excessive intake 
of fliioiine ind the siRns aie exostoses in the adult 
( ‘imkei back”) and mottled tooth enamel in the jounit 
It has been suggested the communal dunking watei be 
tieated with liuoiine because teeth aie m idc moie xe- 
sistant to canes b\ lluoiine Howexor, expeiimcnts 
indic.ite that when excessne fiuoiine deposit has oc- 
elli led in the bones of the bodj, it is diflicull oi im- 
possible to get nd of it Hence, the less fluoiinc am- 
one takes the bettei, since it max have oiilx xeix 
slight 01 negligible bodih uses (Biocliem .1,35 1235, 
1141) 

XntiafwiiaJ Siatu^i of Gicat Biitavi Fiom infoi- 
m ition axailable it max be concluded that the nutri- 
tional status of the Biitish people is leasonablx satis- 
factoix except that theic mav be a deficiencx of Vita- 
min C during xvinter months and the earix spung 
The hemoglobin lex’el of the blood seems to be loxxer 
in xxomen and children than befoic the wax, and this 
max be atti iblitable actuallx to a loxxered pxotein and 
xiUamm intake, i ithei than to non lack (Lancet, 
I 31), 1942) 

4srorhic Acid LoshC-i in Proccssino Gmpcfiint 
Jince Juice fiom fiesh, fust grade tree-riponed 
grapefruit axeraged 41 mg per 100 g of juice 
minutes del.ax betxvcen extinction and pnsteuii7atioix 
c.aused a loss of 6 pox cent of ascoibic acid, xxhile foi 
30 minutes' tank stoiage the oxidatix'e loss xx’as 34 7 
pel cent (Food Research, 7 382, 1942) 

Tonqitc Changes in Nutiitional Deficiency A good 
classification of “tongues” is suggested ns folloxxs — 
normal tongue, cxcessixelj coated tongue, giooved 
tongue (xxith a coat, with macioglossia, xxith xv.andei- 
ing rash oi xvith .atrophv), pellagious glossitis, ribo- 
llaxine deficiency glossitis (magenta tongue), atrophic 
glossitis (xxith complete smoothing, slight gener.il 
smoothing oi maiginal smoothing), geographic tongue 
(xvandering lash), black (hairv) tongue (Nexv Eng 
I Med , 227 221, 1942) 

Deficiency States and the Biomicroscope Niacin 
deficiencies, as W'ell as ascoibic acid deficiencies, can 
be detected b> the biomicroscope, the former showing 
as tongue changes, the lattei ns gum disease The 
maiginal cases of deficiency aie those m xxhom the 
biomicxoscope should be of value, yet it is diificult for 
anjone to be ceitain just xvhat changes .as may be seen 
aie actuallx' due to the specific deficiencv assumed to 


be the cause Moxeox’ei, using data and standards of 
his oxxn, Kruse found that hexoic and piolonged tieat- 
ment xxath laige doses of vitamin ovei many months 
had to be used in oidei to xeveise the tongue and 
gingival piocesses legaided as due to niacin and as- 
coibic acid deficiencv Fuiihex xvoik on this problem 
IS needed (Milbank Memorial Fund Quaxt , 20 246- 
262-290, 1942) 

Blanchmq Diied Foods In oxdex to pieseive the 
taste in delxydx.ited foods and to pi event instabilitx 
aftex dehjdiation, it is necessaiv to inactivate oi kill 
all enzvmes piesent in the food being dehjdiated 
This IS done best bv blanching with steam Easx 
chemical tests xvith hxdiogen peroxide exist fox de- 
tei mining the piesence of active enzymes in dehj- 
drated foods, and as gox'ernment inspectois use these, 
80 should the manufactuieis (Food Industries, 14 61, 
1942) 

Evnpoiatcd Milk Versus “Filled Milk ” Filled milks 
aie exaporated skim milks to which have been added 
cocoanut fat ox some othei fat to leplace the buttei- 
fat The sale of filled milks is illegal in inteistate 
commeice Is there a hithexto unknoxvn essential 
factoi in butterfat not contained in othex fats*^ One 
expeximenl indicated that exapoiated milk and filled 
milk had appioximatelj the same chemical contents as 
lespects total solids, total fats, nitxogen and ash Ex- 
lieiiments to deteimine the groxxih advantages of 
butteifat over othei fats aie somexvhat contradictoiw 
Theie is a tiemendous loss annually thiough the 
xxastuge of skim milk, equivalent to the piotein content 
of 20 million beef steers, and the Dept of Agxiculture 
noxv IS xxorking on the pxoblem of making this availa- 
ble fox hum.in use (Nat Research Council, Repiint 
No 114, Aug . 1942) 

Vitamin C in Child) cn Vitamin C in bxeast milk 
can be detei mined by simple analysis, and noimallv 
the babv leceives about 10 mg of ascoxbic acid pex 
dax, inci easing to 60 mg daily at the time of xx’eamng 
The loxxei content of Vitamin C in coxv’s milk justifies 
the inclusion of ascoibic acid in the infant’s diet 
foimula Latent Vitamin C deficiencv mav be fairly 
common in childien A sexum lex el of 0 7 mg of as- 
coibic acid to 100 ml seium indicates a satisfactoxv 
Vitamin C nutxition and a level beloxv 03 g indicates 
a serious deficiency (J Pediatxics, 16 717, 1940) A 
supplement of 40 to 60 mg of ascoxbic acid daily 
(about 3 ounces of oiange juice) is sufficient to pio- 
duce an optimal postabsoiTxtive plasma ascoxbic acid in 
childxen of the age of 6 to 13 yeaxs (J Nutrition, 
23 196, 1942) 

(Condensed by permission fiom Nutrition Reviews, 
published by the Nutiition Foundation, Inc, Chryslei 
Bnildtny, New Yoik City Monthly, $2 00 a yeai in 
V S and Canada) 


Editorials 


A DIETARY METHOD FOR THE REDUCTION 
OF GASTRIC ACIDITY 

E lsewhere m this issue appeals a contnbution 
bx Fredexick Hoelzel of the Depax tment of Physi- 
ologx, University of Chicago, which should be vexy 
caxefully xead by all clinicians intexested in the 
pioblems of gastric aciditj' Hoelzel pxobably has con- 


ducted ovei a peiiod of many veaxs the most unx emit- 
ting senes of nutntional and gastro-intestinal self- 
cxamxnations ever recorded xn medical liteiatiire His 
paper of only a fexv pages repxesents many yeaxs of 
xx'oxk The chief points xvhxch this xx’oxk indicate axe 
obvious, xuz, that a diet high in piotein and fat, loxv 
xn caibohydrate and xather loxv xn calories, x educes 
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the fasting gastric secretion of acid, b\ reducing the 
h^drntion of the bodv On such a diet, as the weight 
of the indnidunl fell, so did the gustiic nciditv With 
increased calories, taken as carbohj dr ite, the bod\ 
weight lose, hvdration increiscd and with it, the 
gastric aciditj Others, no doubt, will attempt to con- 
firm his findings 

It ma\ occur to some ehnicinns that here lies a 
possible method foi the control of gastric acidite in 
the treatment of peptic ulcer It ought to bo a \er> 
simple matter to pi escribe for the ulcer patient a high 
protein, high fat diet, low in carbolndrnte and in 
total calories and to follow the patient’s acid secretion 
cunes during jieiiods of weight loss, and to obscno 
whether such a diet gnes the pain-relief experienced 
b> alkali administration and simple fieipient feedings 
If such treatment should be found to act as cffectieeK 
in preventing pain during the periods of ulcer sensi- 
tneness as the Sipp\ tjpe of treatment its 8implicit\ 
should recommend it both to the patient and the doctor 
E\en if alkalis had to be used at the inception of 
treatment, thci might soon be guen up, as soon as 
sufficient de-lndration had been induced There is 
perhaps no more promising clinical experiment just 
now in connection with ulcer thernpi than the appli- 
cation of these principles which aie so plainh set 
forth in Hoelzel’s current contiibution 

THE EFFECT OF BILE ON GASTRIC ACIDITY 

y ^EARS ago it was suggested that the opeiation of 
cholec^ st-gnstrostom\ might be a good one for the 
relief of ulcer The theorc was that bile in the stomach 
would inhibit gastric secretion 

At the last meeting of the American Ph'siological 
Societa, Knulbersz and Winfield from Wavne Lnncr- 
sit\ reported that the introduction of bile into the 
fasting stomach of dogs prmided with n Ileidenhain 
pouch had no influence on the secretion of acid in the 
pouch as brought out b\ an injection of histamine 
The same experiment in dogs wath Pa\Io\ pouche-, 
produced an increase in the secretion of acid In dogs 
with a gastiac fistuli the gning of bile greatly in- 
creased the aciditj of the juice obtained wath his- 
tamine 

The authors conclude that bile when put into the 
stomach, increases gastric acidit\ but after it gets 
into the bowel it inhibits it Certainh, the pouring of 
bile into the stomach would not seem to be a good 
treatment for ulcei (Federation Proceedings I Part 
2, p 45, 1942) 

WAR NEUROSES 

I N Sir Arthur Huist’s recent book on the “Medical 
Diseases of Wai '* is an inteiesting chaptei on 
anxietc neuroses written b\ that able p3^chlatrIst the 
late T A Ross In it, he points out, first, the im- 
portance of a bad nervous inheritance in preparing 
the soldier for a neurosis and a lifetime of dependence 
on the ^ eteiam’s Bureau Second the neiaous child 
with a bad nercous inheritance usuallc has to be 
brought up bj a neurotic mother and this makes 
matters worse Usually she, w ith hei constant fear of 
disease, gl^es the boj the idea that health is a \er\ 
precarious thing 

As Ross sn^s it is extremeh unfortunate that draft 
boards are so conceined wath standards of physical 

^Medical DUcttMs of Wnr Winiams and \MUcln* Co Baltimore 


fitness that thej let psv copath after psjehopath go on 
into the Aimj Such men are usualh weaklings and 
misfits who can never be good soldiers, and who will 
onh turn into the tepe of disabled eeteran who spends 
the rest of his life demanding that his congressman 
get him special medical treatment and a larger 
pension Ross points out that the average soldier is a 
bit of a child who has to be taken care of bj his 
ofiicers The French are constantlj recognizing this 
fact as their officers address their men as “mes 
enfants ’ 

Ross emphasizes the tremendous importance of not 
sajing anv thing alarming to the soldier who has ju't 
been brought in injured Naturalh, his main thought 
111 , "How badlv crippled am I going to be’ ’ and it wall 
be so ensv then for the surgeon to suggest, by some 
carelcsslj uttereel word, that the situation is a hopele=!i 
one If the soldier gets this idea he mav go on for 
JO irs with a crippling neurosis due to fear Worse yet, 
like manv neurotic persons he mav fail to tell anv one 
of his fear He mav keep on as he is, either because 
he IS ashamed to admit he is fearful or because he is 
afraid of hearing the worst Alanj persons with a 
beginning nervous breakdown are terribh afraid that 
thev are going insane but thev will not mention this 
devastating fear to the attending physician As Ross 
savs it 18 impossible to treat effectivelv an anxiety 
state without finding out just what the patient is 
anxious about Often even when the soldier is phvsi 
eally injured, his main trouble and the one which keeps 
him disabled is his fear of the future 

Ross felt that in the last big war shellshock would 
never have been hoard of so frequentlv if the soldiers 
hadn't discovered that this diagnosis would get a man 
sent back from the front One trouble with soldiers 
IS that thev are 'o afraid of being shamed bv being 
called neurotic or being told that thev have a neurosis 
Hence, everv effort should bo made to get the soldier 
to poe that it is not a disgraceful thing to be nervoos 

Highly signific int, is Ross’s statement that during 
the last war tlie militarv authorities were much too 
reluctant to give in and admit that it was useless to 
return to the front line, men wath a chronic neuro’is 
Such men onh cracked up again Ross doubted whether 
overwork is a common cause of neurosis t\om is 
much more important 

The break-up of familv life and the long separation 
of husband ind wife caused bv war dntv has a «erious 
effect on some men vv ho become jealous and suspicion', 
and wonder what the wife is doing at home This 
tends to wreck the nervous svstem and to interfere 
with the man s vvoik For this and other reasons, big 
efforts are now being made to suppfj soldiers vnth a 
constant stream of letters from home 


THE RESEMBLANCE OF GENES TO VIRUSES 

I N an unusual article on the phvsiologv of the gene, 
in the Julv, 1941 issue of PHYSIOLOGICAL RE- 
VIEWS, Sewall V right has called attention to some 
resemblances between genes and viruses The most 
essential property of a gene is, of course, its capacitv 
to bring about the production of an exact duplicate of 
itself There is an analogy to the growth of cnstals 
through a peculiar tvpe of molecular arrangement 
There is a difference, however, in that in the gene, 
duplication must be associated also with repeated 
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fission and sepainlion and lepi eduction of the two 
pavts 

Amonp custals, the closest analogies to the gene 
aie to be found in the nucleo-pioteins that aie associ- 
ated with the \iruses Thev ha8e somewhat the same 
piopeilx of autos\ nthesis and lepmluction As is now 
well known, some of the vmises hn\e been cnstallized 
Viuises lesemble genes in that the\ can be inactivated 
b\ Roentgen-iavs, and thiough radiation thev can be 
given new specificities so that offspiing of the tie.ited 
ova will be different fiom the piieiit 

It IS lemaikable to see that within a few veais aftei 


the discoveij^ of genes, a man can w’lite 41 pages and 
quote 2i4 authoiities on the chemiatiy of these tiny 
bodies t 


ERRATUM 

In the case lepoit of the aiticle bv Di Leonaid 
Caidon entitled "Geneialized Piuiitus Due to Carci- 
noma of the Stomach and Cuied by Gastiectomy” 
which appealed in the Febiuaij issue of this Jouinal, 
it was stated that “At the piesent waiting f 9-1 -42) he 
weighs ovei 100 lbs’’ However, this date w'as in- 
coiicct, and should have been 12-30-42 
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CLINICAL MEDICINE 
Mouth and Esophacus 

Dinsmorf, R S Divcrttruluin of 
the ENoj)/i«g(is Cleveland Clin Quart , 
') IsrOet , 111,2 

Two cases of esophageal divciti- 
culum occurimg m brothers aged G1 
\eais and 61 tears aie leported It 
IS not thought this condition is fa- 
nnhnl Both of these cases had per- 
sisted for foui or five years duung 
winch time the diverticula had shown 
evidence of enlargement and symp- 
toms bad increased in seventv Both 
cases weie treated with complete suc- 
cess bv one stage operations The 
author is personallj' familiar, from 
his own expel lence, with single stage 
and two stage surgical pioceduies and 
believes each has its special advant- 
ages m selected cases He prcfeis the 
one stage operation as techmcallv 
easiei and snfei whenever it can be 
emplovcd His technique is caiefullv 
desciibcfl The lepoit constitutes a 
very interesting and infoimative con- 
ti ibution, even to the phvsicmn not 
piimnrily interested m surgery ' — 
Sam A Overstreet 


Hfnry T C Ulccio-RIcmbiaiious 
Sfomatitia But Med J, J,2G1 271, 
Sept , }ni ,2 

Among 90 cases of ulceio-mem- 
binnous stomatitis, 87 weio found to 
be Vincent’s disoidei and 3 weie 
atypical Most of the cases of atypical 
nlcei o-membi anous stomatitis which 
have been reported bear a supciftcial 
resemblance to Vincent's angina but 
differ fiom this m the degree of tox- 
emia thej cause, the picsence of 
complications and the lelatively high 
mortality In some instances the cases 


of ulcero-membi anous stomatitis seen 
lepresent the oral manifestations of 
such diseases as memphigus, crvthcnin 
multifoimc, or dci-ntitis herpctifoi mis 
The author describes 3 cases of 
atypical ulcerative stomatitis in which 
maikcd piostrution and toxemia oc- 
curred, associated with conjunctivitis 
In two cases there weie skin lesions 
Streptococci were isolated from the 
mouth lesions of nil the cases, being 
hcmolvtic m those with skin lesions 
and non-hemolytic in the othei None 
of those cases responded to sulfona- 
mide therapy, although all recovered 
aflei transfusions — Henry Tumen 


Pen NFS, A E Lcxomyosui coma 
of the Esophugm Avt J Roevt Rad 
Theutpy, iS 3HG, Sept , 111,3 
Pennes leooits a case of leiomvo- 
sarcoma of the esophagus, which pro- 
duced a loentgen filling defect le- 
sembhng carcinoma, except that there 
was an oxtiinsic mass in the medias- 
tinum connected with the esophageal 
tumoi The extension of the tumor 
into the mediastinum is an outstand- 
ing fentuie of the case Although 
inti a- and exti a-luniinal tumoi s have 
been noted in the stomach, it is a rare 
occui rence to demonstrate them in 
the esophagus Snicoma of theesopha- 
gais is eithei an ulcerative oi poly- 
poid growth The tumoi is frequently 
lai gely extra-lummal — Maui ice Feld- 
man 


Gracf, E j Coiifiol of Jlfnsswc 
Esophageal Hentou huge Seconduiy to 
Live Damage (Cnnhosw) by Ligation 
of the Coionaiy Vein and Injection 
of Soduiin Moiilmate Ami Sm g , 
lie 187, Sept , 111,2 


The pathogenesis of esophageal 
varices is fiist discussed rather com- 
pletely Then the authoi goes on to 
discuss the evolution of the various 
techniques for the control of hemor- 
rhage from bleeding esophageal 
varices injection of sclerosing so- 
lutions, ligation of the coionary vein 
of the stomach, splenectomy, omen- 
topexy, etc He then discusses the 
case of a far advanced cnrhotic with 
ascites, with poor bvei function, and 
multiple hemoirhages fiom bleeding 
varices Following celiotomv the coro- 
nary vein and sevoial other smaller 
veins close to the foimei weie ligated 
and scleiosmg solution (sodium mor- 
ihuato) was injected The veins of 
Sappev on the undei surface of the 
diaphragm were also ligated The 
spleen was bound down due to an old 
perisplenitis and was not lemoved A 
month after the fust opeiation omen- 
topexy was pel formed The patient 
was then given the benefit of modern 
knowledge in the way of theiapj' foi 
livei damage and 2 yeais aftei the 
above suigical procedures the man 
felt fine, had good hvei function, had 
no ascites and worked daily as an 
elevator operator He had had no 
more gross hemoirhages — Frank 
Neuwelt 


Stomach 

McClure, C W and Jankfls, I 
R The Cluneal Application of Gaa- 
tioacopy iVcio Eng J Med , 227 51,8, 
Oct , 111,2 

Roentgenology and gastioscopy aie 
complementary methods, and are 
neithei competitive nor antagonistic 
Their combined use can reduce con- 
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siderabJ; the crior in p-actric dinp- 
no«is Gnslroscopv mav lend to better 
diffoiontinl dinKnosis of Iciions found 
ndiologiculh or mn\ lend to detection 
of affections not found b\ \-rn\ 

The Ic'iion most froquentlj encount- 
ered on pnstroscopc is chronic pas- 
tritis (over 40 per cent of all cases 
(.'cammed) The nuthois, however, 
empbasire that in 50 per ctnt of these 
cases, the pastiitix is 'Ccondarj either 
to anothei intrapastnc or to an e\tm- 
pastric disease Gastritis mav fiiiiu- I 
iute clinicnllj cither peptic nicer or | 
frastne neurosis 

Gastroscopv is the onlj clinical 
method to nsccrtam presence, tjpo 
and distribution of pnstrilis Onb 
press variations from the normal are 
of dinpnostic sipnihcnnce for the 
pnstroscopist, the marpin of erroi is 
considerable in minor variations In 
peptic ulcer of the stomach the use 
of the pastroscope is recommended 
for detection when radiolopv has 
foiled, for the elimination of ma- 
llpnsncv, and for the follow up of the 
hcalinp process In pastric cancer not 
involvnnp the orifices, pnstroscopv 
mav lend to an earlj dmpnosis, and it 
niaj help defect tumors of fho pos- 
terior wall or the cardin which often 
give inconclusive X-rav findinps For 
diagnosis and follow up of benipn 
pastric neoplasm, pnstroscopv is the 
most useful and exact method — 
Manfred Hess 


Bowel 

Glover d M, Smith S and 
ErrZEN, O MuUtplc Alrcstn of the 
Snioll Infcsfinr Ann Sitrp , 1 10 137, 
Sej)/ ,1042 

Jiultiple ntresia is one of the rarest 
causes of intestinal obstruction m the 
newborn This case presented eiphl 
separate and complete points of oc- 
clusion of the smnll intestine A two 
months premature infant vximifod 
evervthinp piven her durinp the first 
two davs of life There had been no 
pnssape of meconium or stool \-rnv 
studies showajd the stomach and duo- 
denum to be tremendously dilated 
wath pas but the rest of the intestine 
was collapsed A small amount of 
barium visualised the distended 
stomach and first two portions of the 
duodenum The third portion of the 
duodenum seemed to he anterior to 
and below the stomach and came to a 
blind point of occlusion behind the 
stomach At operation the duodenum 
was found to end blindlj in the region 
of the duodenojejunal junction The 
caecum and appendix were just to the 
left of the muilme below and behind 
the duodenum A small loop of bowel 
was anastomosed to the blind end 
of the duodenum bj an end-to-side 
method Post-operativelj the infant 
lived two days, took food bj mouth, 
passed one small stool, but then died 
Autopsv revealed that in addition to 
the blind endlnp of the duodenum 


i seven other area of atresia were 
found in the jejunum and the ileum. 
A loop of ileum 8 cm from the 
I cncvum hnd bev n ulilixcd In the provl 
I ous operation, the stoma was found 
to bp small but patent and no more 
obstructions found dl«tal to the anas 
tomosis . — h rank Ncuwelt 


Dvchm, J W ‘ii/mpoxittm of In- 
testntal Atrcsio Inleslinul Ohiftrtir- 
tion 1)1 the yruliorn Ann Snip, 
flC 33 J, Sept , m3 
Surpical treatment of conpcnital in- 
testinal obstruction in the new-born is 
now established on a successful basis 
Mucli of the credit for this achieve 
ment must po to I add who has done 
most to develop this field of surpei-j 
in this countrj Conpenitsl obstruc- 
tion of the Intestine should be sus- 
pected whenever n newborn babv 
vomits persistentlj soon after birth 
The vomiUnp quicklv becomes pro- 
jectile and evcrj-thlnp taken bj mouth 
is lost when the obstruction is com 
, pletc or nearlj so \\ hen the obstruc 
! tion Is incomplete or intermittent, the 
diagnosis mnj become difficult to 
mnkc Anatomicallv the lesion mav 
be intrinsic or extrinsic the former 
being more frwjuent The intrinsic 
lesion results from failure of reestab- 
lishment of the bowel lumen dunng 
the carlv weeks of foetal life Com- 
plete atresia or stenosis maj result, 
the latter of course being more 
ame'nablc to surperj Extrinsic ob- 
struction is usuallv due to incomplete 
rotation of the colon associated with 
abnormallj placed bands or folds of 
peritoneum which impinge upon the 
lower half of the duodenum most fro- 
(jucntlv 

The author then presents six case 
histories and discusses them brieflj 
Ho omphnsircs the nccc«sitj for think- ' 
inp of the condition in case of new- 
born infants who vomit promptlv 
after birth and have neithir birth 
injuries nor infection The author 
was impressed by the use of concen- 
[ trated plasma for post-operative 
j treatment in these cases A technical 
detail IS the use of verv fine cotton I 
thread (No 100) as the onlv suture 
material — Prank Neuwelt 


Cox, M E AKD Parker, E P 
Myo-Epithchal Hamartoma of the 
Ileum with Intii<tsiiscrptiou Aim 
Siirg , 116 S55, Sept l^iS 

This 18 the case report of an nn 
usual benipn tumor-Iike formation of 
developmental oripin composed of 
duct-forming epithelium and smooth 
muscle occurring in the wall of the 
ileum of an infant and associated wath 
intussusception Such tumors are con 
sidered to be heterotopias of develop 
mental origdn, derived from misplaced 
epithelial buds or diverticula durinp 
the process of development of the in- 
testinal tract. Clarke has advocated 
that such localized tumors of the 


paslro- intestinal tract compo'wi of 
epithelial and smooth muvcle struc 
lures, regardless of their relative pri 
portions and degree of differentiation, 
be regarded as mjcKipithelial hatnar 
tomnta In the present instance a nine 
month old negro infant had dcvelojicd 
an intussusception, operation revealed 
an ileocolic Ivpo of intussusception 
w ith a small tumor 1 cm la diameter 
along the anti mesenteric bonier of 
the ileum where the intussusception 
began This mass was excised locnllv 
and the infant died several hours 
later Sections of the tumor showed 
it to be composed of single and 
1 multiple pioups of cloaelj arranged 
ducl-Iikc and cjstic spaces surrouniled 
bj irrepularh arranged interlacing 
bands of smooth muscle. The epithe- 
lium lining the duct structures was 
of the tall columnar undifferentiated 
tv pc with eosinophilic cvtoplasm and 
prominent basal nuclein, not unlike 
that of pancreatic duct epithelium in 
its appearance — Frank NeuwelL 


J Liver akd Gall Bladcer 

Allen, A fk and Wallace. R. H 
Drainage of the Common Hipalie 
Dnct 8 G 0 75 £73. Sqit , mS 
The authors believe that when the 
common duct has been opened drain- 
age through a suitable tube to the 
outside should be routmelj established 
J This wall matenallj hdp to avoid 
' bile peritonitis which carries a high 
mortalitj rate WTiistle tip catheters 
arc adenuate for drainage of the 
common dnct and the tube should 
point toward the liver if the duct is 
small An open end tube will allow 
for ensier escape of bile it can be 
removed without injuring the suture 
! line in the common duct, and there is 
a minimal amount of drainage after 
its removal Utilizing a vertical para 
median incision, one mav reduce the 
morbiditv caused by wound infection, 
delisscence, and hernia bj providing 
n carefuUj placed lateral stab wourd 
(m Sforison’s pouch) through which 
the tubes mav be brought out 
Robert Turell 


Saint J H Acafe Chokcytl't'^ 
and ffs Rational Treatment S G 0,, 
75 3£3 Sept 1^3 

The pathologic changes which occur 
in the gall bladder are produced bv 
aente obstruction of its outlet and 
acute inflammation of its wall Saint 
stresses the obstructive factor and 
designates the lesion ns acute olv 
structive cholecvstitis. As a result of 
the obstruction and inflamniation, 
intravesical tension in the gall bladder 
occurs The tension mav be so acute 
as to interfere with the blood suppiv 
and eventuallv mnj cause gangre^ 
of the gall bladder which is followw 
bv rupture. In fortv of the authors 
44 cases, stones were presenL Chol- 
ecystostomv was performed m oi 
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cases and cholecvstectomy in 12 The 
preponderance of cholecystostomies 
was due to the fact that they repre- 
sent the author’s earliei operative ex- 
perience As a result of the follow- 
up studies of cholecystostomies, Saint 
now believes that after an attack of 
acute cholecystitis, the gall bladder 
v,ill only lesume reasonably good 
function in a minority of cases there- 
fore he advocates cholecj stectomy 
whenever the patient’s general con- 
dition permits and when this pro- 
cedure can be earned out satis- 
factorily — Robert Turell 


Elkeles, G and Mimzzi, PL A 
Study of the Bacteriology of the 
Common Dilc Duct in Companson 
with the Other Entmhcpatic Seg- 
ments of the Biliary Tiact Ann 
Slug y 116 360, Sept, 1942 

The authors made a systematic 
study of the bacterial contents of the 
common duct in addition to similar 
obsen^ations of gall bladder contents, 
wall of the gall bladder and the duo- 
denum Choledochal bile was ob- 
tained through the wall of the duct 
only in those cases in which the duct 
was to be explored, in other cases an 
ohve-tipped cannula was introduced 
into the common duct through the cut 
end of the cystic duct They found 
the following (1) Choledochal bde 
IS stenle in about GO 9!' of cases with 
disease of the extiahepatic bile ducts 
(2) Common duct bile is sterile in 
about 75% of cases of uncomplicated 
chronic calculous cholecystitis and 
atrophic sclerosing cholecystitis Re- 
sults are similar in cases of empyema 
01 hydrops of the gall bladder where 
the latter is the only organ affected 
Choledochal bile was frequently in- 
fected where complications were 
present such as pericholecystitis, 
hepatitis, odditis, or a dyskinesia (3) 
Stagnation of common duct bile due 
to dyskinesia oi stenosing odditis 
without stone predisposes to infection 
of this duct bile (4) Stones in the 
common duct were the most frequent 
cause for infection of choledochal 
bile, occurring in 89% of such cases 
(5) Bacterial infection of the common 
duct IS always associated wuth in- 
fection of other parts of the biliary 
system and the bacteria found are 
generally of the same species (0) 
Choledochal bile appeals to have 
strong bacteiicidnl powers — Fiank 
Neuwelt. 


Pancreas 

LampsoN, R S Acute Pancre- 
atitis Amu Slug, 116 367, Sept, 
1942 

Another article calling attention to 
pancreatitis and emphasizing the 
value of conservatism in the treat- 
ment The author reports 29 cases 
which were diagnosed clinically, at 
operation or autopsy Studies of dias- 
tase 111 fresh urine specimens were 


made in suspected cases An inter - 
estmg point which is made is that 1C 
out of these 29 patients had 2-3 plus 
albumin in the urine, a finding “which 
IS generally not emphasized and which 
undoubtedly reflects the seventy of 
the disease ” The moi-tality in cases 
where immediate operation was done 
due to mistaken diagnosis pre-oper- 
atively, w'as 33% In patients sub- 
jected to delayed operation or not 
operated upon at all, the mortality 
was only B% Cholecystectomy or 
cholecystostomy was done in most 
cases of surgical inteiwention, w’hether 
immediate or delayed — Frank Neu- 
welt. 


Anemias 

McKibbin, J M , Schaefer, A E , 
Elvehjem, C a and Hart, E B 
Studies of Hcmorihagic Anemia in 
Dogs J Biol Chem , 145 107, Sept , 
1942 

These authors have pioduced both 
nutntional and hemoiihagic anemia 
in dogs and rats and have been able 
to demonstrate variable degrees of re- 
coveiw by the addition of inorganic 
iron and coppei salts The presence 
of cobalt in the ration resulted in the 
most consistent failure in blood re- 
generation Liver extract produced a 
consistent remission in all cases The 
liver extinct, therefoie, seemed to 
piovido additional factois not ade- 
quately supplied before The present 
work IS an investigation into the 
nature of the substance or substances 
present in liver extract i-esponsible 
for this recovery Phlebotomy and 
blood rcgeneintion studies were made 
on dogs maintained on a highlj puii- 
fied lation supplemented only with 
sjmthetic vitamins — a piocedure which 
the authors have demonstrated pro- 
vides foi normal growth over a con- 
siderable period of time 

The expeiimentally produced anemia 
IS characterized by a fairly high 
ervthiocvte count, extremely small 
cells, low hematocrit, low hemoglobin 
and low plasma iron The adminis- 
tration of liver extract results in 
striking inci eases in hemoglobin, 
hematocrit, erythrocyte count, and 
plasma non but the mean erythrocyte 
volume and saturation index lemain 
practically unchanged Iron deficiency 
did not seem to be the piimary cause 
of remission failure The active factor 
in liver seemed to be present in the 
organic portion It did not appear to 
be pyridoxine, choline or Vitamin C 
Cj'steine oi small molecular weight 
peptides containing cysteine mav be 
effectue by forming a cobalt-cysteine 
complex and thus pre\cnting cobalt 
from exei-tmg its toxicological effects 
Bile salts and uropterin were pro- 
ductive of some impiovement The 
effects on blood regeneration w ith 
\arious liver precipitates seem to 
indicate that more than one substance 
IS in\olved When the 3arious sub- 


stances productive only of mild re-'' 
sponses, were given collectu ely, ac- ' 
tivity comparable to liver extract was 
obtained This mixture contained the 
synthetic B-vitamins, hog bile, salts, 
cysteine, increased iron, iodine and 
haliver oil While this mixture re- 
sulted in the produchon of a relatn elj 
normal mean erythrocyte volume, the 
plasma iron levels were not increased 
as IS the case when livei extract is 
used This may indicate the existence 
of still another factor 
Dogs raised on a synthetic ration 
of sucrose and casein supplemented 
with thiamine, iibofla'vin, nicotinic 
acid, pyridoxine, pantothenic acid and 
choline appear to grow and develop 
noimallv This is in decided contrast 
to the results obtained when mineial- 
ized milk was the ration eniplo\ed as 
described above It would seem that 
the livei extiact adds a substance oi 
substances not present in the mineral- 
ized milk but contained in the sucrose- 
casein mixture supplemented as al- 
ready mentioned When the dogs on 
this latter diet were bled and were 
allowed a supplement of cobalt in the 
diet, they were able to regenerate 
blood without the addition of liver ex- 
tract Cobalt had no deleteiious effect 
The success obtained with the syn- 
thetic ration seems to indicate that of 
all the substances necessaiv foi blood 
building, relatively few are required 
in the diet and that the majority must 
be sjnthetized eithei in the tissues oi 
in the intestinal tract When the diet 
does not provide the few fundamental 
nutrients in proper quantity, impair- 
ment in the synthesis of bodj-made 
substances may result in a neW' type 
of deficiency Mineralized milk ap- 
pears to be sufficient for maintenance 
but incapable of providing the right 
constituents in proper quantiW to 
meet the crisis of phlebotomy or an 
already existing anemia Livei ex- 
tract provides these substances either 
directly or indirectly through bodv- 
sjmthesis This is also true of the 
synthetic diet supplemented wth six 
vitamins — Ira Manville 


Ulcer 

Collins, E N and Ward, G I 
Cut lent Trends in the Ticatment o) 
Jc}imnl Ulcer Clcvdand Clin Quart 
0 159, Oct , 1942 

The authors re\ lew their experience 
with 29 jejunal ulcers, all post-oper- 
ati\e, four had had gastric resection 
and 24 gastro-entei ostonn Diagnosis 
was well established by X-raj and oi 
gastroscopic studies The value of 
spot films and pressure technique is 
emphasized, and to the gastroscope is 
given considerable credit where X-ray 
findings are inconclusive 

Sjmiptoms diffei from those of oidi- 
narj' peptic ulcer chiefly in that (1) 
pain IS usually above and to left of 
umbilicus and (2) tenderness is more 
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often localized on the left side than 
high in the epignstnuni Hunger pain 
IS of the same character ns peptic 
ulcer pain, but night pam is u more 
prominent s\'mptom Chief emphasis 
IS placed upon medical instead of 
surgical thernps 18 cases svere 
treated medically <1 surgicnllj and 7 
could not be followed Hospitalization 
IS deemed a vtrj important feature 
of management Frequent feedings 
and nlkalinirntioii by use of aluminum 
hvdroxide gel with persistence of a 
carcfullj regulated regimen for long 
periods after subsidence of sjmptoms 
are important. Following progress bi 
X-ra\ or gastroscope is also im- 
portant. Surgen is reserved for 
complications such ns perforations, 
obstructions massive hemorrhage, 
gastrojcjunoeolic fistulas 
The conclusion is reached that in 
the uncomplicated post-opernlne 
jejunal ulcer, adequate medical treat 
niont persi&tentlv earned out until 
healing is assured wdth cartful con- 
trol of the patient’s regimen for an 
iiidefinitt period afterward (for 8 to 
5 rears or longer), constitutes the 
safest plan of treatment — Sam Over- 
street 


Berk J E , Rfhfuss ai E akp 
Thomas J E nuodmat IJutb Actdtiy 
Luder Faftinp Conditwnt iii Palicnl-t 
ytth Diiodettn! Ulerr Arch Siirp 
4S iOC, Sept , J'>4£ 

The first part of the duodenum is 
the area most susceptible to the ulcer- 
ating influence of the acid gastne 
jUice, This studv reports data ob- 
tained on the aciditj of the duodenal 
bulb under fasting conditions in 
patients with an ulcer in comparison 
with the aciditv of the duodenal bulb 
during digestion in the same patients 
Fasting normal patients were used ns 
controls It is hoped that this invcsti 
gation will afford better criteria for 
evaluation of the acid factor in duo 
dennl ulcer Twenty six subjects were 
used in the experiment 
Gastric pH was 1 G2 on the average 
for the patients with ulcer, and much 
lugher than that of the normal sub- 
jects, which was 3 61 The duodenal 
acidity for those who had ulcers vvas 
3 9G, for fasting normal persons it 
was 6 60 It IS concluded that the 
fasting values of gastric acidity are 
higher m patients with ulcei than in 
normal persons The duodenal acidity 
IS not only higher in fasting patients 
wath duodenal ulcer, but the duodenal 
neutralizing power is lowered for a 
longer time This impairment of duo- 
denal neutralizing power is due in 
part to gastric hvTiersecretion and 
partly to a defective neutralizing 
mechanism in the duodenum itself 
The neutralizing abilitv of the con 
tents of the duodenal cap m patients 
wath ulcer under fasting conditions is 
as good or better than that during 
digestion of an Ewaid meal The 


simuItnncousK determined gastric and 
duodenal bulb aciditv show no paral- 
lelism of behavaor During fasting, 
free acid is more often present in the 
first part of the duodenum of patients 
with ulcer than in normal persons, 
free acid of the duodtnal bulb in fast- 
ing patients with ulcer tends to re- 
main present longer than in normal 
persons — Francis Murphy 


DoWTirr, E J/n/fiplr Pnmfiry 
Xnuitpertfic Jcjiinol Cteem nith 
Chronic Duodenal Ddatntton Ann 
Siirg ua Sid ^ept , I<)iS 

Both nonspecific jcjunnl ulcer and 
chronic duodenal ileus are rare but 
important lesions In this case report, 
chronic iluodcnal ileus was a comph 
cation of jejunal ulcer A 60 yoar-old 
male had suffered from dvspeptic 
svmptoms for 10 years and had 
passed “black stools” on numerous oc 
caston* He had never sought medical 
advice During the past six months 
he began to vomit very frequently 
after meals lost 40 pounds In weight 
had a feeling of fullness in the cpi- 
gastniim relieved bv vomiting and 
was moderately constipated \-raj 
examination revealed a high-grade 
obstruction In the region of the liga- 
ment of Trcitz with marked dila- 
tation of the stomach and duodenum. 
Upon lapnrotomv, the jejunum one 
inch below the ligament of Trcitr wn,s j 
found to be adherent to the root of j 
the mesentery and the bowel vvas al i 
most compictelv constricted The liga- 
ment of Treitz was sectioned and a 
lateral duodenojejunostomv was per- 1 
formeil around the obstruction The j 
patient died 8 duvs Inter of a broncho- ( 
pneumonia and post-mortem showed j 
two jijunal ulcers one shallow and I 
one cm in diameter, and just di'tnl , 
to this one another ulcer which wn.s i 
completely annular and had thinned j 
the jejunum at this site — Frank Neu j 
welt 


Holmax C and CurxowETH A 
The Problem of Ihc Treatment of 
Secondary Peptic L Ictr S G 0 
75 31i Sept j 

The conditions under which second i 
ary ulcers ninv develop are ns follows 
(1) iialicnts with ulcer diathesis, 
whore psychic stimuli in the upper 
gastro intestinal tract in the presence 
of other factors plnv an important 
role, (2) hypersecretion of gastric 
aciditv , (3) poor primnrv operative 
technic, (4) irregular habits of 
living, (5) overindulgence in tobacco 
and alcohol Treatment, except for 
complications such as perforation or 
gastrocolic fistula, may be medical or 
surgical Hemorrhage frequcntlv re- 
sponds to conservative therapy If 
bleeding persists, dismantling of the 
anastomosis and a gastric resection 
should be earned out If the primary 
operation vvas a gastric resection, the 
bleeding marginal ulcer should be ex- 


cised and a revision of the stoma per 
formed or if this operation is not 
feasible a secondarv resection of the 
stomach should be instituted 
Conservative therapy for uacompli 
cated marginal ulceration will heal a 
number of ulcers In the authors' 
group of 51 patients, the results of 
conservative treatment were good in 
II (21 per cent), poor in 35 (69 per 
cent) and 6 patients (10 per cent) 
died Of the 35 poor results, 23 
patients were subsequently oporated 
upon for persistent svanploms Medi 
cal successful treatment should include 
a period of rest in bed, a restricted 
diet, abstinence from tobacco and 
alcohol, and readjustment of the 
mental attitude and adequate ac 
commodation of the patient to his en 
vironmcnt Of the 11 patients treated 
medicnilv with success, 9 were 
able to make satisfactory mental ad 
justments while 29 of the 35 patient' 
who failed to respond also faded to 
readjust themselves s-ntisfactorilv It 
appears that expert psychiatric ir 
struction should be a major conn 
tnent of adequate conservative treat 
ment Of the operative treatments 
gastric resection is the procedure of 
choice This operation eradicates the 
secondary lepton and al*o the con 
dilions that favored the original 
ulcer — Robert Tnrcll 


SURGERY 

Saxders, R L. Surpteal hesions 
of the Colon Sonthi rn Surp II CSI 
Sept , 104 :; 

Surgical lesions of the colon consist 
pntnnnlv of benign tumors, amebic 
colitis with abscess, chronic ulcerative 
colitis, diverticulitis, and carcinoma. 
The author presents a concise renew 
of the clinical features of each of 
these conditions together with the 
indications for surgen and the type 
of operative procedure to he employe*! 
Surgen of the colon consists mainly 
of incision and drainage of locaiued 
abscesses 'econdarv to perforation' 
palliative colostomies and partial or 
complete resection Two technical de- 
tails which have materially reduced 
complications in the authors i^ 
sections of the colon are (I) delaved 
closure of the colostomv wound an 
(2) the local use of sulfonamide 
drugs Delaved closure of the colos 
tomv wound consists essentially of a 
modified drainage, in the authors ex- 
perience over a period of ten rears, 
primary healing almost invariably 
follows Either sulfanilamide or sulfa- 
thiazol powder mav be introduced into 
both the peritoneal cavitv and the in 
cision as well as into the posterior 
wound following nbdomino-perinea 
resections No untoward effects have 
been observed from the use of 16 gnis 
I or more Patients tolerate the drug 
' remarkably well and their post-oper- 
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ati\e coui’se has been excellent — 
Joseph B Kirsnei 

Pearse, he a Simplified Aiina- 
fomosis foi Jtc'icction of the Duo- 
denum and Hiad of the Panel cas 
S G O, ^3<i, Sept , ms 

Pearse described a simplified method 
of one stage resection of the duo- 
denum and head of the pancreas, 
\\hich lestores the continuity of the 
biliaiy and digeshvc tracts, wth only 
2 anastomoses, and which retains the 
advantage of an antipenstaltic in- 
testino-biliars union — Robert Turell 


Morton, C B Total Gantt cctomp 
S G O , 75 36<t, 1042 

The author described the technic of 
total gastrectomy in detail as earned 
out by him in 4 cases Moiton believes 
that Mhile total gastiectomy 15 per- 
formed moie frequenth now than it 
vas 10 vears ago, this opeiation is 
still not commonplace The pnpei is 
n ell illustrated — Robert Turell 


PROCTOLOGY 

Cohn, I Pt-olapac of the Rectum 
Aw 1 Surg , 57 J,U, Sept , mS 

This IS a pieliminan' leport of one 
case in which the authoi introduces 
and desciibes in detail his operation 
foi prolapse of the lectum Of the 
three main theories of causation he 
apparently chose the one in which 
prolapse of the lectum is a hernia 
An\ procedures which attempt to cure 
this process should fulfill certain indi- 
cations (1) resection of the prolapsed 
bowel, (2) suspension and fixation of 
the bowel, and (3) repair and resto- 
lation of the pehic floor Examination 
of the patient five months aftei the 
opeiation disclosed no evidence of pro- 
lapse and he had almost complete 
sphincteric control The technique 
here suggested is a composite oper- 
ation but IS by no means the final 
answer to this problem — Michael W 
Shutkin 


PHYSIOLOGY 

Secretion 

SCHIPFRIN, M J AND GRAY, J S 
The Effect of Vt ogasti one on Gastiic 
Sect chon in Entcrectomized Dogs 
Am J Physiol , 1S7 417, Sept , 1042 
The intravenous administration of 
1 0 mg of urogastione effectively in- 
hibited the volume of gastric secretion 
and the output of fiee acid in 12 ex- 
periments on 6 enterectomized dogs 
and in 8 experiments on 8 dogs with 
vagotomized total gastiic pouches No 
evidence was obtained which would 
indicate that urogastrone inhibits 
gastiic secietion through the libei- 
ation of entei ogasti one — Arthui E 
Meyei 


Motility 

Van Liere, E J and Northup, D 
W The Effect of Cat minativcs on 


the Emptying Time of the Notmal 
Human Stomach J Phatm Exp 
Thetap , ~fi S», Sept, 1042 
Fluid extract of gingei, U S P , in 
1 cc doses was given to six subjects 
in a suitable test meal Only one of 
the six subjects showed a statistically 
significant decrease in the gastiic 
emptying time ns ascertained fluoro- 
scopically Tincture of capsicum, 
U S P XI, was given to thiee subjects 
in doses of 0 6 cc and to six subjects 
in doses of 1 cc One individual showed 
a statistically significant decrease in 
the gastric emptjing time, the othei 
subjects wcie relatively unaffected 
Six subjects wore given 0 3 cc of oil 
of peppermint, U S P XI None of 
the subjects showed either a signifi- 
cant inciease or decicnse in gastiic 
emptying It was concluded that repre- 
sentative cai minatives, such ns cap- 
sicum, gingei and oil of peppermint 
may influence gastric emptying in 
certain subjects, but probably the 
gastric emptying time of the large 
majoiitv of indivnduals is not appreci- 
ably affected by the ingestion of these 
substances in modeiate doses — 
Ai thur E Meyer 


Henderson, S G The Gastio-In- 
testiuul Tiact in the Healthy Ncio- 
hoi II Infant Am J Roent Rad 
Thciapy, 48 302, Sept , 1942 
A study of the noi mal anatomy and 
physiology of the gastro-intestinal 
tiact in the newborn infant is pre- 
sented by the author Henderson re- 
views the embryology and data I'e- 
lating to the physiology of the fetal 
digestive system A loutine loentgen- 
ologic study was made in 110 infants 
to obtain data regaiding the noinial 
phj’siology and anatomic condition of 
the gastro-intestinal tiact A de- 
scription of the stomach is given in 
both the supine and erect positions, 
and then differences detailed It is 
pointed out that the peristalsis of the 
newboin stomach is very inteimittent, 
and that gastric motility is usually 
not commensuiate with visible peris- 
talsis No peristaltic waves can be 
seen but yet considerable amounts of 
barium may be seen leaving the 
stomach The emptying time in the 
newborn is longer than in older in- 
fants, children and adults During the 
fust week or ten days after birth it is 
usual to find baiium retained in the 
stomach at the end of eight hours and 
fiequently at the end of 24 hours 
The stomach was completely empty at 
the end of eight hours in only 80 out 
of 110 infants, whereas 30 infants 
had some barium remaining in the 
stomach after 24 hours Of inteiest 
IS the point made that the stomach 
empties moie rapidly when the infant 
is held in the erect position In most 
instances the jejunum is well filled, 
with partially segmented loops, and 
with little evidence of mucosal folds 
The ileum shows isolated filled seg- 


ments In the colon there is rarely a 
continuous filling as is often seen in 
adults The motility^ of the colon is 
generally more rapid in the infant 
Most of the banum is evacuated in 24 
hours, in the majority of infants — 
Maurice Feldman 


Absorption 

Roberts, E and Christman, A 
A The Influence of Lactose and Its 
Hydiolyais Pioducts on the Ahsoip- 
tion of Calcium J Btol Chem , 145 
207, Sept , 1042 

The experimental literatuie dealing 
with the absorption and letention of 
calcium IS, accoiding to the authors, 
inconclusive as to the actual mechan- 
ism by which ingested lactose is ef- 
fective in piomoting these activities 
Accoidingly, they undertook to de- 
teimine the infiuence of lactose and 
its hydiolysis pioducts, glucose and 
galactose, on calcium absoiption by 
determining the lesidual calcium at a 
given inteival following the adminis- 
tration of a definite quantity of 
calcium by stomach catheter When 
the aveiage absorption in mg of 
calcium pel rat pei houi for each 
gioup is plotted against the mg of 
calcium fed, it was found that most 
of the points fell rather close to a line 
representing the absorption of 1 mg 
of calcium pei hour for each 5 8 mg 
of calcium fed Feeding the calcium 
in solutions of lactose, glucose, or 
galactose, instead of -in water, did not 
inciease the amounts absorbed — Iia 
Manville 


METABOLISM AND NUTRITION 

Antopol, W and Unna, K The 
Effect of Riboflavin on the Liver 
Changes Pioduced in Rats by P-Di- 
mcthylaminoazobcnzcnc Cancer Res , 
2 094, Oct , 1942 

Several substances are known to re- 
tard or impede the caicinogenic ac- 
tivity on the liver of the dye p-di- 
methylaminoazobenzene A combi- 
nation of casein plus iiboflavin showed 
in marked degree this anticai cinogenic 
activity The authors studied the 
effect of iiboflavin alone on the liver 
changes caused by the feeding of the 
dye The rats were kept on a syn- 
thetic riboflavin-fiee diet and a sup- 
plement of nicotinic acid instead of 
the riboflavin In the absence of ribo- 
flavin the dye pioduced considerable 
liver damage in all animals Nicotinic 
acid failed to prevent this damage 
Riboflavin piotected the animals from 
hepatic damage for about 4 months, 
but this protective action was lost 
after the animals had been exposed to 
the action of the carcinogen for more 
than 6 months The liver then showed 
the same changes as those observed in 
riboflavin deficient animals after a 
few weeks of dye feeding These 
changes ranged from hepatocellular 
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degGneration to carcinoma — Manfml 
Hesi 


Rinehart, J P and GnEFNBERr, L 
D The Detection of Snbcliiucnl 
Scurvy or Vifnnim C Deficiency Ann 
hit Vid , 17 672, Oct, 161,2 

The authors undertake to answer 
the question, “Is there a low degree 
of Vitamin C deficienci which under- 
mines health but is not manifest ns 
scunw The\ asiert that there is a 
wide variation in the concentration of 
ascorbic acid in the blood and give 0 0 
to 1 3 mg ns the range. This latter 
figure represents saturation and also 
the renal threshold in health Thej 
further assert that if the fasting 
plasma ascorbic acid be found near 
the saturation level, then Vitamin C 
deficiencj is marred bj the next as- 
sumption that finding a low plasma 
ascorbic acid value docs not indicate, 
of necessitj, that the patient has 
sulTercd a Vitamin C dcficlencj The 
dailv requirement for Vitamin C has 
not been definitely established, they 
admit, but believe 100 mg per day 
will maintain saturation The method 
used for determination of the degree 
of tissue depletion is conditioned bv 
the fasting plasma ascorbic acid and 
the rise following 15 mg per kilo 
given orally Patients showing a 
plasma level below 0 I mg per cent 
showed demonstrable improvement on 
administration of Vitamin C and are 
classed as subclinicul scurw Those 
showing a range between 0 3 and 0 8 
mg per cent arc classified as free of 
Vitamin C deficiency The authors 
close with the suggestion that reticu- 
locyte response following Vitamin C 
administration may prove to be a 
helpful objective index of deficienev 
— ^\'^irgil E Simpson 


Deiane, H W /I Study of the 
Hcyatic Cell Mitochondria in the 
Fatty Liver Produced by a High- 
Sngar Diet Aiiat Rec , Si 171 Oct , 
19i2 

A number of cytologists consider 
that the mitochondria are the cell in- 
clusions actively associated with the 
laving down of fat in the liver cells 
Other cytologists feel that the mito- 
chondria play no role in the deposi- 
tion of fat droplets in the liver cells. 
This technical report contains the 
author’s findings, using the high sugar 
diet of Barrett, Best and Ridont to 
produce fatty livers in mice. At about 
2% months of age the mice were 
placed on the high sugar diet for 
varying lengths of time, after which 
they were killed by a blow on the 
head and bled Several pieces of liver 
from the left central lobe were im- 
mediatelv fixed in 10 neutralized 
formalin in a 0 NaCl solution A 
modified Regaud technique was fol- 
low'ed in preparation of the slides to 
demonstrate the mitochondria The 


author finds that certain morphologi- 
cal changes do take place in the mito- 
chondria, yet he found no direct re- 
lationship between the latter and the 
deposition of fat Restoration of mice 
to a normal diet results in defatting 
of the liver vvilhin a week and the 
mitochondrial picture becomes ap- 
proximately normal The writer makes 
certain interesting statements as to 
the biochemical processes and these 
cytologicnl changes in the mouse liver 
during the course of cnrbohvdratc and 
fat metabolism — ^Trnnk NeuwelU 


Schmidt, L J , Hughes, H B , 
Grefn,M H and Cooper E Studies 
on Bile Acid Metabolism, II The 
Action of Alcaligcnes Faccalis on 
Cholic Acid J Biol Chein , US 226, 
Sept , 1042 

In a previous study, the authors 
showed that in the caecum of the 
guinea pig, cholic acid was converted 
by nlcaligeiies faccalis to a derivative 
or derivatives which gave a negative 
Gregory -Pascoe reaction The present 
studv has shown the following factors 
' to be concerned in regulating the rate 
' of conversion of alcaligencs of cholic 
acid the air or oxygen supply of the 
culture medium, the concentration of 
cholic acid in the medium and the 
number of organisms in the inoculum 
Also, It showed that the alcaligencs 
j converts cholic acid to monoketo-, 
diketo-, and tnketo-cholanic acids. 

I The end-product of this reaction (3,7, 
j 12-triketocholnnic acid) has been iso- 
j luted from digests in pure form and 
I high vicld The conversion is due to 
oxidation High concentrations of 
cholic acid inhibit the growth of the 
organism The reaction is relativelv 
rapid when the concentration of cholic 
acid IE 1136 mg per cent or less and 
13 blocked completely when the con- 
centration IS 1866 mg per cent or 
more The larger the number of 
alcaligenes in the inoculum, the more 
rapid the disappeamnee of cholic acid 
from the medium — Ira Mannlle 


PHARMACOLOGY 

Bloovifield A L. and Lew V 
Prei cntioii by Suecinyl Sidfathiazolc 
of Ulcerative Ceeitis in Rats Proc 
Soc Exp Biol Med, 51 2S Oct 
1012 

Spontaneous ulcerative cecitis in 
rats IS characterized bv superficial 
ulceration of the cecal mucosa, in 
flammatory thickening of the cecal 
wall, pericecitis and regional adenitis 
The disease has similarities to 
regional enteritis in man The pri- 
mary cause is unknown paratyphoid 
bacilli are found Suecinyl sulfnthi- 
azole was emploved to treat this con- 
dition One group of 12 rats received 
the drug with their food, another 
group of 8 litter mates served as con- 
trol In the treated group no cecitis 
was found, whereas the control group 
had an incidence of 38 per cent of 
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the disease, in other groups of rah 
of the same age (85), the incidence 
of cecitis was fSTr — H Necheles 


miscellaneous 

Deavier, S C anti Capp C S 
Clinical Aspects of Gastro-Iniesluuil 
Disease in Childhood, Radiol , 30 in 
Sept ,1042 

The authors discuss in summation 
some gastro-intestinnl conditions with 
out going into details In childhood 
comparatively few conditions ore seen 
which are very severe m nature. 
Celiac disease has raised great inter 
est lately This symptom is due to 
cystic fibrotic changes of the pan 
creas but also mnv be due to other 
causes Hirschsprung s disease u 
easily recognized bv a barium enema 
The treatment is still unsatisfactory 
lumbar sympathectomy is done, or 
drugs of the mecholjl, prostigmine 
and syntropan groups are giicn. 
Bowel resection is not favored any 
more Intus-susccption should be recog 
I nized early so that a life saving oper 
j ation can be undertaken Peptic ulcers 
I are not ns rare as thought in former 
} venrs In cases of painless gros' 
hemorrhage from the rectum we bar- 
to think of a Meckel’s divcrticulnm. 
Rheumatic disease may mamfesl it 
self in the abdomen and simulates 
appendicitis, just like mesenteric 
lymphadenitis This condition and 
abdominal allergy have been studied 
especialh during the last vears. The 
authors think that "a food eaten dally 
may produce symptoms once every 
three weeks, or even once everr six 
weeks” — Franz LusL 


Croviie, D Intramural Intestinal 
Haemorrhage Bnt Med J ,4260 iSO 
Oct 1042 

This IS a case report of a 61 vear 
old woman who was admitted to the 
hospital with a two day history of 
abdominal pain, diarrhea, right lower 
quadrant tenderness, and rigiditv A 
diagnosis of acute appendiatis, po'si 
bly a pelvic appendicitis, was mace 
At operation the peritoneum was 
found full of blood This was traoM 
to a subserouE hematoma of the 
lateral wall of the cecum No perfo- 
ration of the bowel was found and the 
cecal wall around the tumor was 
found to be normal The cecum wa' 
resected Examination after resection 
showed the presence of whip-woTms 
and evidence of acute and chronic in 
fianimation of the cecum with intra 
mural hemorrhage 

Cromie states that there are no 
similar cases in the literature As 
possible causes of the hemorrhage m 
this case he considers (1) trauma, of 
which there was no historv, (2) 
torsion of the cecum which had be- 
come reduced prior to operation but 
which had probablv produced venous 
congestion and tempornrv rupture 
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D uring the Tcai of 1942 there has been a 
noticeable decrease of yastio-nilcstmal subjects 
l»ublishcd in the Iitei iture The purpose of this re- 
\ie\T IS to brielh sunev the a\ailnble liteiature on the 
subject of digeslue diseases enipln8i7in{r the clinical 
roentpcnolopic aspects As far as possible, all of the 
outRtandmjr pubtvcatiouB were ic\iewod and the majoi 
nd\ antes are heiewith lotorded 

ESOPHAGUS 

ConKonital atiesia of the esophagus is now letog- 
nized with gi eater fiequencj than formerh Worthj 
of notice is the newer proceduie with which the con- 
dition can be demonstrited Fuhrnian and his co- 
workers repoit two cases which were demonstrated 
loentgcnologicalh b\ means of injection of air into 
the esophagus ' 

Functional conditions imolving the esophagus have 
been repeatedh desciibed b^ mani observers Of 
interest is the report bt Penner and Diuckerman, who 
hare shown that disphagn in Parkinsonism is caused 
bv a segmentalh located sp.ism m the esophagus w'hich 
nia\ be demonstrated by means of the roentgen exami- 
nation The^ consider the phenomena a distinct entit\ 
which may be relieved b\ the idministration of bella- 
donna alkaloids In Plummei -Vinson’s syndiome thoic 
IS also a dysphagia associated wnth a hypochromic 
microcydic anemia Ordinarily there are no compli- 
aitions occurring in this condition, however ElKeles 
leportod an instance associated with a peptic ulcer in 
which he was able to demonstiate an ulcei niche defect 
w'lth spasm in the esophagus 

Extrinsic conditions imolving the soft tissues sui- 
lounding the upper esophagus may be recognized by 
means of the loentgen examination Deep infections 
of the neck aie at times due to a primaiy esophageal 
lesion Orton sti esses the role of the roentgen exami- 
nation in demonstiating air in the cervical spaces as 
an important sign of pei i-esophageal abscess He 
points out that in esophageal perforation, edema and 
emphisema occur early and the retrovisceial and 
ceiwical space and the mediastinum may be involved 
b\ the spreading infection 
There have been numeious lefeiences to the fie- 
quent finding of gastric and duodenal ulcer associated 
wnth lesions of the lowei end of the esophagus and 
caidia of the stomach Dick and Huist found an 
esophageal ulcei in 2 out of 14 cases of diaphragmatic 
hernia wnth short esophagus Huber and Andeison 
leport 3 cases of hiatus heinia and one case of para- 
esophageal hernia which showed an ulceration in the 
herniated poition of the stomach, in one case of hiatus 
hernia theie was a duodenal ulcer, there were 2 cases 
of shoit esophagus with ulcei ation at the caidia and 
anothei with uleeiation at the pylorus, in 2 eases of 
megaesophagus one showed an ulcei just below the 


diaphiagm, the other in the piepyloius, in the lattei 
instance there weie multiple diverticulae m the lower 
esophagus 

S% philis of the esophagus must be exceedingly rare, 
at least it is not geiieially lecognized In 7,000 exami- 
nations Peteison found 2 cases of luetic stiictuies in 
the esophagus 

Tumois of the esophagus usuallv present a charac- 
teristic roentgen pictuie, although it is difficult to give 
a histologic impression because of the similaiity of 
these tumors Dickes and his co-woikera report a case 
of multiple polyqis of the esophagus in which the X-iay 
showed multiple tr.anslucent aieas lesembling varices 
The piesence of extrinsic masses associated with 
esophageal disease should be caiefullv exploied by 
moans of the loentgcn examination Oidinarilv in an 
uncomplicated case of caicinoma the lesion aiises fiom 
the suiface of the inteiior, thus one rarely obserc'es 
an extrinsic mass However, it is not unusual fox 
lesions imolving the wall of the esophagus to produce 
.1 lumoi which expands both intia- and extra-murally 
Such tumors usually aiise fiom the connective tissue 
01 muscle Pennes reports an instance of leiomvo- 
sarcoma of the esophagus which produced an intiinsic 
filling defect resembling a carcinoma, in addition to an 
extiinsic mass in the mediastinum which w'as con- 
nected With the intiinsic tumoi The extension of 
the tumoi into the mediastinum was an outstanding 
featuie in his case Schatzki and Hawes lepoit 6 cases 
of intiamuial tumoi s of the esophagus in which the 
tumoi mass was sharply outlined in the lelief view' 
They point out that it may not pioduce obstiuction, 
there may be an expansion of the esophagus at the 
site of the tumor These extia-mucosal tumois aie 
often demonstrated as a laige soft tissue mass outside 
of the baiium column 

STOMACH 

Congenital anomalies of the stomach aie moie fie- 
quently' lecognized at autopsy but mav be demon- 
stiated bx means of the roentgen examination A case 
of obstiuction of the stomach as lesult of a double 
septum with cast foimation had been repoiTed by Metz 
and his co-woikers The cyst xvas of gastric oiigin 
which was piobably formed by two septa Feiiaio le- 
ported a case of entei ocystoma of the stomach pie- 
senting a duplication of the stomach This anomaly is 
usually seen in the ileum or cecum and is known as 
entei ogenous evsts 

The demonsti ation of changes in the mucosal lugae 
of the stomach has been noted with inci easing fre- 
quency since the advent of special pioceduies which 
aid in then lecogmtion The mucosa is oidinaiily 
loosely attached to the undei lying tissues and at times 
may become redundant In cases of maiked ledundancy 
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the X-raj mil reveal a filling defect in the stomach 
that ma% simulate a neoplasm There vrere a number 
of cases of redundant gastric mucosa reported during 
the past ^ea^ Moersch and Weir report a case in 
which the X-ra\ re\ealed a polj-poid tj-pe of defect in 
the bod\ of tbe stomach produced b\ a redundancy 
of the gastric mucosa Bubin likewise reported an 
instance of gastric mucosa prolapsing into the duo- 
denum, with malignant change In this case the duo- 
denal bulb was dilated and appeared cottonv He 
pointed out that there is a gastric deformiti in the 
case of prolapsing gastric mucosa and that the con- 
dition ma\ be demonstrable onlj in the prone position 

Jlanj reports of various forms of gastritis appeared 
in the current literature Siam of these are of sta- 
tistical value, but some olfer new information regard- 
ing this condition Pollard and Cooper found that 
nearlv 25 per cent of 800 patients whom thev had 
gastroscoped revealed a hviiertrophic gastritis Thev 
emphasize that the condition may account for hemor- 
rhage or occult blood in the stools Benedict likewise 
noted hemorrhage caused bv gastntis In 213 cases in 
vv hich gastroscopic examination was made, hemorrhage 
due to gastritis was noted in 42 instances The radi- 
ological aspects of gastritis according to Berridge fall 
into fiv e groups Besides the enlargement of the rugae 
and pseudo-pol^ poid formations he recognizes a blur- 
ring or veiling of the mucosal relief due to hvpei- 
secretion, inability of the muscularis mucosae to re- 
produce the normal testing relief and also a fibrosis of 
the deeper lav ers of the stomach causing a contraction 
of the lesser curv’ature formmg a purse-bag stomach 

In recent years particular attention has been di- 
rected to the gastro-intestinal tract in children How- 
ever, very few studies have been made of the normal 
gastro-intestinal tract in the newborn infant Hender- 
son recorded factual infoimation in this age group 
which is highly important Of particular interest in 
the newborn infant were the findings of a slower 
empty mg time of the stomach and the segmented 
pattern of the intestine and colon In 110 infants, 
Henderson found the stomach was completeh emptv 
m onlv SO instances after 8 hours and in 30 infants he 
noted some barium letnined in the stomach after 24 
hours 

Peptic ulcer in infancv and childhood have been re- 
ported with increasing numbers dunng the past vear 
With greater attention given to the roentgenologic 
examination m infants, a larger number of cases of 
peptic ulcer v\ill be observed in this age group Guthrie 
reported 9 cases of peptic ulcer (8 duodenal 1 gastric) 
under 13 years of age, the mayoritv were infants, in 
6,059 post-mortems Kraemer and Townsend report a 
case of gastric ulcer in a child of 6 vears 

In adults the appearance of the ulcer crater is fre- 
quentlv characteristic of the tvpe of ulcer as well as 
denoting tbe presence of malignant change A clean- 
cut smooth ulcer niche defect projecting from the 
gastric contour along the lesser curvature is charac- 
teristic of a benign uncomplicated ulceration Ulcer 
craters which show undermining edges or slight perfo- 
rations should he so interpreted On the other hand 
when the ulcer crater is intraluminal and surrounded 
by an area of edema infiltration or neoplastic-hke de- 
fect the likelihood of it being malignant should be 
borne in mind The demonstration of the meniscus 
sign m the roentgenologic examination of the stomach 


IS one of the characteristic diagnostic signs of an 
ulcerating carcinoma. Kirklin pointed out that not 
all ulcerating carcinomas give nse to the meniscm- 
complex signs 

The site of an ulceration often gives one a clue as 
to the possibility of it being malignant. Those occur 
ring in the pvloric portion of the stomach, especiallv 
in the prepylorus have been considered as possibly 
malignant because of the prevalence of malignant 
ulcerations in this segment of the stomach On the 
other hand those ulcers which occur at the pvlonc 
sphincter or at the base of the cap dose to the sphinc 
ter are more frequently benign Kirklin and MacCanr 
note that the incidence of malignant gastric ulcer near 
the pvlorus has been assumed to be disportionatelr 
higher than that of ulcers situated elsewhere in the 
stomach In recent vears this observation has become 
questionable The pierennial problem of carcmoni itous 
gastric ulcer is a challenge to the roentgenologist 
gastro-enterologist and surgeon The difticulties en 
countered in the pre-opeiative diagnosis of m ulcer 
atwg gastric carcinoma has been frequentiv stressed 
Eusterman emphasizes some of the known facts re- 
gal ding this condition, points out that a gastric caret 
noma may masquerade a benign ulcer and may react 
to treatment in a similar fashion The importance of 
recognizing ulcers occurring in the cardia of the 
stomach is stressed bv Feldman These ulcers are 
often unusually large in size and tend to produce 
hemorrhage 

Benign tumors of the stomach are usually recog 
nized roentgenologicalh , presenting a more or less 
characteristic picture Small discrete tumors may be 
ov'erlooked Heeks and Gibb report a case of gastnc 
poll posis diagnosed gastroscopicallv Dudlev and his 
co-workers present a statistical studv of benign tumor® 
gmng the incidence of 32 cases in 4,4l3 autopsies 
There has been little reference regarding the appear 
ance of the gastnc mucosa in benign tumors Schindler 
studied the gastric mucosa in cases of benign adenomas 
found that adenomatous poly ps are more prone to de 
velop on the soil of an atrophic gastritis than in a 
normal gastric mucosa He presents important sta 
tistical data regarding this phase of the subject thus 
in 2,167 cases there were 36 adenomatous polvp' I’' 
310 cases of atrophic gastritis there were 16 benign 
adenomatous polvqis In the 310 patients vnth atrophic 
gastritis there were 43 suffering with pernicious 
anemn and in 6 of these adenomatous polyps were 


found 

Hemangioma of the stomach is comparative!' rare, 
usually present a roentgen picture characteristic of a 
benign tumor Gladden reported a case of cavernou® 
hemangioma in the muscular laver of the stomach Of 
unusual interest is the case of a carcinoid tumor of 
the stomach reported bv Lemmer This variet' of 
neoplasm cannot be diagnosed by means of the X-rar, 
although if large in size may present signs of a 
benign neoplasm hlartel reported a case of ulcerated 
leiomyoma of the stomach 

The diagnosis of tuberculosis of the stomach had 
been a rann hut in recent 'ears considerable impetus 
has been given to this subject since the advent of 
mslroscopv Flexner and Baum report on the gastrw 
icopic observations in pulmonary tuberculosis on 26 
aatients, found some form of gastntis in 21 cases Of 
the 26 cases there w ere no ev idences of ulcer, tumor or 
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iubeiculous lesions Bioime and his co-voikeis studied 
the Kasliic mucosal changes m tuberculosis, noted an 
incidence of 0 22 per cent of gastiic tubeiculosis in 
1,321 necropsies 

Sjphilis of the stomach occurs in three foims the 
ulceiating ^arlet^ being the moie common Raielj one 
nnv see the ulcer on the gieatei cuicatuie Of unusual 
mteiest is the case lepoiled In Abegg, of a siphihtic 
ulcei on the gi eater cunatuie of the stomach 

The stoma in gastro-enteiostonu has been given 
some considention in this jeai’s literatuie The 
criteria of detei mining the pathologic oi functional 
non-lunctioning stoma has not been cleaili established, 
but the studies be Eusteinian and his co-woikeis 
till on some light upon this pioblcm In 62 cases of 
non-functiomng stoma the following etiologic factois 
weie found, maiginal or jejunal ulcei in 29, oblitei- 
ating gastioiejuiutis in 19, mechanical causes in 8 
and ph\siologic d^s^unctlon in 6 cases 

The complications of gastio-enlciostomj are a 
rathei frequent occurrence According to Stem gastio- 
jeiuno-colic fistula occurred m appioxmiatclj 10 to 15 
pel cent of cases of g.istiojejunal ulcei and in about 
0 5 pel cent of cases in w Inch gastro-enterostom\ had 
been pci formed 

The appearance of the mucosa of the stomach m 
gastric carcinoma piesented a contioceisial pioblem 
which has been claiificd bj Schindler and Smith In 
their stud\ of 48 cases of gastuc carcinoma, the 
gastric mucosa was normal in 10, a supeifici.al gas- 
tritis was found in 8, atiophic gastiitis in 26, and a 
hvTiei trophic gastritis in 5 cases 

Reports on saicoma of the stomach appear to be in- 
creasing in frequencj in iccent vears Numeious sta- 
tistical studies and case leports have been lecoided 
O’Donoghue and Jacobs found 6 cases of saicoma of 
the stomach in 11,882 autopsies They point out that 
the most frequent site of the lesion is m the antiuni of 
the stomach Walteis found 110 cases of sarcoma of 
the stomach in 6,352 malignant tumois Lemon and 
Brodeis lepoit 14 cases, 11 weie leiomj osaicoma, 2 
hemangioendothelioma and 1 fibiosarcoma 

The stomach seems to be the most fiequent oigan 
invohed in Ij mphoblastomatous tumois of the gastio- 
intestinal tiact Weber and Kiiklin leport 34 cases of 
priraarj lymphoblastoma of the gastio-intestinal tiact, 
of which 26 were located in the stomach, 3 in the small 
intestine and 6 in the colon They point out that there 
are no loentgenologic distinguishing featuies that 
would differentiate them from othei neoplastic lesions 
However, it has been stated that widening of the 
lumen and laige hypertrophic rugae are frequently 
associated with this condition Waiien and Lulenski 
found 28 cases of lymphoid tumors among 3,132 ma- 
lignant tumois of the gastro-intestinal tiact, 10 weie 
Hodgkin’s disease, 10 lymphosarcomas and 5 wreie 
malignant lymphomas Of the 28 cases, 14 w'eie situ- 
ated in the stomach, 6 in the small intestine and 8 in 
the colon 

Gastiic bezoais are uncommon and only a small 
numbei of cases aie leported each veai The loent- 
genologic appeal ance of gastiic bezoai is more oi 
less characteristic The two followung lepoits are of 
interest Chont reported 9 cases of phytobezoai of the 
stomach, 7 of which w'eie complicated rvith gastiic 
ulceration He has shown that hvdiochloiic acid is 
essential in the foimation of persimmon bezoais Levy 
and Smith report a case of tiichobezoai in which 


the bezoai extended as a continuous mass fiom the 
stomach through the duodenum into the jejunum This 
IS \eiy unusual, as oidmarily when seen in diffeient 
segments of the gasti o-intestinal tiact, they occui ns 
multiple separate masses 

Volvulus of the stomach is uncommonly seen, but 
may be recognized by means of the roentgen exami- 
nation Zimmennan reported a case in which the 
X-iav revealed the mucosal lugae could not be traced 
and the pyloius was behind and above a sacculai 
atypical stomach 

Frequent mention of the effect of vitamin deficiency 
on the function of the stomach is lecoided in the litei- 
atuie Of inteiest is the report by Diaz-Rubio and 
Roldan on the loentgen behaviour of the stomach in 
pellngia, who studied 226 patients with pellagra, found 
manj noteworthy featuies, namely, diminution of 
gastric peiistalsis, gastric dilatation, letaided evacu- 
ation, atrophic mucosa and an intense aeiogastria In 
22 3 pel cent of the cases the stomach appear ed to be 
normal 

DUODENUM 

Congenital abnoi malities of the duodenum are un- 
common A small numbei of cases aie recorded each 
ycai In atresia the loentgen examination will leveal 
obstiuctive signs Impiink and Glammei report a case 
of duodenal atresia Vhig and Clagett report a case of 
atresia of the duodenum presenting a diaphragm tjpe 
111 w'liich a small opening was present, the X-iay 
show'ed a dilated stomach, with some barium passed 
thiough the colon in 24 houis 

The duodenal bulb is ordinal ily not visible wuthout 
the use of contrast media However, the shadow may 
be visible when fluid passes thiough it Feldman 
demonstrated the duodenal bulb shadow and pointed 
out that it has no clinical significance Duodenal ob- 
stiuction may be due to a numbei of conditions, either 
intrinsic or extrinsic in origin The lole in which 
abnoi mahties of the abdominal aorta play in the 
causation of duodenal obstruction has been given little 
consideiation An unusual case is reported by Paiti- 
pilo and Wiltiakis in which an abdominal aortic 
aneuivsm produced pressure and displacement of the 
duodenum with obstructive signs 

Duodenal diverticula aie commonly seen in the 
routine gasti o-intestinal roentgen examination They 
ordinal ily produce no symptoms and complications me 
lathei uncommon The incidence of duodenal diverti- 
cula 18 given by Heishey who found 16 cases in 3,202 
consecutive loentgen examinations Usually the di- 
verticulum IS laiely ovei the size of a dime, but at 
times may become quite large in size producing 
pressure upon the duodenum and adjacent organs The 
presence of gall stones rn a drverticulum has been 
infrequently recorded Rankin reported a case of a 
large sized gall stone m a duodenal diverticulum 

Duodenal ulcerations in childhood are infrequently 
recorded, how'evei, in recent years a numbei of reports 
have been published Fianklin reported 2 cases of 
duodenal ulcer in children Four cases of duodenal 
ulcer W'eie lepoited by Glyne and Rabinowitch which 
clinically simulated acute appendicitis 

Various reports on duodenal conditions have been 
noted in past year's liter atuie, most of which are of 
statistical value Notewoithr is the report by Levine 
and Gordon of a case of complete biliaiy obstruction 
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complicating a duodenal ulcer in which the biliary ob- 
struction disappeared following perforation of the 
ulcer Psychosomatic changes in duodenal ulceration 
are presented br Mornson and Feldman, who noted a 
distinctive pattern in constitutional behavior associ- 
ated wnth spastic, iiTitable states of the gastro-in- 
testinal tract An unusual case of duodeno-cohc fistula 
caused by carcinoma is reported by Feldman, in which 
the fistulous tract originated in the colon and passed 
into the duodenum through a duodenal diverticulum 
Cordiner discusses the roentgen changes m duodenitis, 
points out that the condifaon is commonh seen in the 
bulb, but maj evtend into the descending duodenum to 
the papilla He presents the follownng signs as diag- 
nostic changes in mucosal pattern, veiling of mucosal 
surface, broadening and thickening of mucosal folds, 
iigiditi of folds and snalrv’ contour of the folds A 
case of carcinoma of the duodenal bulb was reported 
bj Hartzell in which the X-iav revealed a deformity 
produced bj the tumor Berger and Koppelman report 
a case of carcinoma in the third portion of the duo- 
denum, Bisgard and Cochran report a case of sarcoma 
of the duodenum involving the first and second 
portions which extended into the head of the pancreas 
Shakelford and co-workers report a case of mjo- 
sarcoma of the ampullaii portion of the duodenum 
which produced a large filling defect in the duodenum 
of an expansile type 

INTESTINE 

A numbei of case reports of congenital anomalies 
of the intestine were recorded during the past jear 
Of paiticular interest was a case of intestinal ob- 
struction reported bv Duckett which revealed multiple 
anomalies, there was a stenosis of the duodenum, 
partial atresia of the jejunum and atresia and aplasia 
of the ileum A case of multiple atresia of the in- 
testine was reported bj Gloier and his co-workers, in 
which there were eight separate and complete points 
of occlusion associated with a non-rotation of the in- 
testine The X-rai in this case reiealed a dilatation of 
the stomach and duodenum ivith an absence of air in 
the intestines A case of intestinal stenosis m an 
infant was reported bi Hancock, presenting an ob- 
struction at the duodenojejunal juncturu 

Jleckel’s duerticulum usuallj appear in the liter- 
ature as single ease leports, and in most instances 
following complications Thej are larely recognized 
bj means of the X-m> , however, the di\ erticulum may 
be demonstrated at times Ledoux reported a case in 
which the kleckel’s duerticulum was seen in the four 
hour roentgenogram, there was bleeding fiom an ulcer 
on the margin of the diverticulum Wilson reported 12 
cases of Meckel’s diverticulum He quotes Schaetz as 
finding gastric mucosa in the duerticulum in 6 out of 
30 cases Waugh and his co-woikers report 2 cases 
of Meckel’s diverticulum associated with peptic ulcer, 
which had produced intestinal obstruction 

The phjsiologv of the intestines has been a subject 
of frequent publication most of which pertained to 
the elTects of vitamin deficiency and various pharma- 
ceuticals on bowel function Of importance is Pues- 
tow’s contribution on intestinal motilitv, in which he 
noted a contrarv motilitv between the small and large 
intestine when the small bowel is vigorouslv con- 
tracting, the colon was inactive, but when the colon 
contracts the small intestine appeared to be inhibited 

Primnrv non-specific ulceration of the intestine is 
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not genemUv recognized and cannot be demonstrated 
e,xcept in rare instances The roentgen examination 
maj show some form of complication as a result of 
the lesion Dow die reported a case of multiple 
primarj’ non-specific jejunal ulcers in which the X-raj 
rev ealed a dilatation of the duodenum as result of an 
obstruction at the duodenojejunal juncture Inflamma- 
tory disease of the intestine can be demonstrated bi 
means of the X-raj, although earlj involvement may 
be overlooked Phlegmonous enteritis is difficult to 
diagnose as such but the X-rav will usuallv show 
definite pathologic signs of disease A case of acute 
phlegmonous ententis inv'olving the jejunum was re- 
ported bj James, which showed enlargement and 
edema of the mucosal folds of the affected segment A 
case of lipophagic granulomatosis of the intestine vns 
repoited bv Sailer and McGann, in which the X-ra\ 
revealed signs simulating steatorrhea, i e gastric re- 
tention, dilatation of the duodenum, hypomotilitv of 
the jejunum, puddling of banum, irregular areas of 
spasm, segmentation of loops of intestine, etc. Suss 
man and Wachtel reported 23 cases of granulomatou'. 
jejuno-ileitis described the stages of this disease, in 
the acute stage the picture simulates avataminosis bv 
sprue, while in the chronic stage there are character 
istic signs of the infection, such as irregulantv of 
contour, rigiditj' of the wall, fragmentation multiple 
strictures, skip areas, etc Brown and Donald reported 
178 cases of regional ileitis, point out that although 
the X-ray is the most important single e.xammation, 
it IS not infallible The locations of the lesion were 
jejunum 6 cases jejunum and ileum 8 cases, lower 
ileum 99 cases, ileum and colon 66 cases Onlj 45 of 
the 178 cases presented evidence of a fistula 

In volvulus of the intestine negative X-ra> findings 
are geneiallj noted, howev’er, it should bo erophaswed 
that the diagnosis depends essentinllj upon the clinical 
manifestations A case of volvulus of the ileum was 
reported by Kieman, in which the X-ray wms negative 
but at operation tlie mesenterv of the ileum was 
twisted and gangrenous loops of ileum were found 
Tumois of the small intestine are not often recog 
nized bv the X-rnj This is especiallj true of the small 
non-obstructing vaiietv Carcinoid tumors of the in 
testine aie rarely recognized because thev nie usuallj 
small m size and do not as a rule produce obstruction 
Howev'er, caicinoid tumors of the Intestine mav pro- 
duce intestinal obstruction In 3,200 autopsies Dangre- 
mond found 8 cases of aigontaffine tumors of the ileum, 
reported 2 cases of iJeai obstruction Miller and Herr- 
mann in their leport of 3 cases of carcinoid tumois of 
the small bowel, (2 in jejunum and 1 in the ileum) 
point out that the X-raj presents a kinking and 
buckling of the bowel at the site of the lesion, 
thej believe is suggestive of nrgentaffine tumors The 
incidence of caixinoid tumors is given bj Sntorv, who 
found 72 cases in 26,384 surgically removed appen- 
dices He found 2 cases of carcinoid tumors in the 
stomach, one in the gall bladder, one in the duodenum 
and 8 in the small intestine 

The roentgenologic manifestation of tumors of tnc 
small intestine is piosentcd in a report of 41 eases by 
Webei and Kirkhn Chalkley and Bruce reported a 
case of neuiofibromatosis Involving the colon, emn 
intestine and mesenterv In which the X-ray showed a 
naiiowang of the lumen of the terminal ileum 
Inr contour, irregular cecal tip, the picture resemwmg 
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regional ileitis Hemangioma of the intestine is laielv 
demonstiated Christophei leported a case of heman- 
gioma of the ileum, vith negatne X-rny findings The 
importance of recognizing cases of mesenteric vascular 
occlusion clinically is stiessed bi Feldman, -who points 
out that the X-ra\ geneiallv yields negatne lesults 
Three illustrative cases were presented, in each the 
X-r.iv findings were not diagnostic 

^falignant tumois of the intestine are very difficult 
to demonstrate by the usual methods, but now may be 
"lecognized by instilling small amounts of opaque media 
directlv to the affected part through a ^Iiller-Abbott 
tube A case of adenocaicinoma of the ileum with in- 
testinal obstruction is lepoited by Fhnn A case of 
1\ mphosai coma of the ileum is leported by Cope and 
Grant Fiank and his co-workers leport 4 cases 

APPENDIX 

The roentgenologic diagnosis of appendiceal disease 
IS inaccuiate and unieliable Roentgenologic findings 
should be intoiqiieted with the gieatest caution 
Numeious publications on appendicitis are iccorded 
each vear, mosth fiom the suigical point of view 
Mucocele of the appendix mav in \eij lare instances 
be demonstrated bv means of the X-iav, but the 
complication of lupture of a mucocele cannot be lecog- 
nized Chaffee and LeGiand report a case of a luptuied 
mucocele of the appendix producing a pseudomvxoma 
peiitonaei Jackman lepoited 2 cases of appendiceal 
fecalith, one of which was calcified, the othei was le- 
vealed ns a negative shadow in a baiium filled appendi- 
ceal abscess Tumors of the appendix aie impossible 
to demonstrate because thev generallj produce a non- 
filling appendix A case of mv'xoma of the appendix 
was reported bv Laird and Nolan Sanes and Patchin 
report a case of pohiiosis of the appendix associated 
wnth a polyp in the jejunum In this case theie was a 
non-filled appendix, with a mass about the size of a 
lemon 

COLON 

Amebic dvsentery presents a roentgenologic picture 
lesembling other inflammatoiy diseases and an exact 
diagnosis cannot be made solely fiom the X-rav Pen- 
dei glass and Chambeilin point out that the earliest 
loentgen evidence maj be irritability and spasm of 
the cecum and that the ileum is not involved Ochsnei 
and DeBakov in theii contiibution on suigical amebi- 
asis emphasize that amebic gianuloma occui moie fie- 
quentlj in the cecum and sigmoid Beine in his report 
of 74 cases of amebic abscess of the liver noted an 
hepatomegalj ns a constant feature demonstrated by 
the X-raj , elevation and immobility of the diaphragm 
were eaily signs, pneumonitis and pleuiitis occur 
secondarily as the condition pi ogresses Schulze and 
Ruffin have noted ulceiations in 62 out of 61 uncompli- 
cated cases of amebic djsentery on proctoscopic ex- 
amination 

Numeious contributions on diveiticulosis of the 
colon have been published during the past year, most 
of which have some statistical value Diveiticulosis of 
the colon is leadilv lecognized by means of the 
X-iav, but occasionallj small disci ete diveiticula may 
be ovei looked On the other hand those that occm in 
the cecum offei many difficulties in diagnosis and aie 
not often lecognized until complications occui Busch 
and Fiiedfeld lepoit an instance of sohtaiy diverti- 
culitis of the cecum Smithwick reporting on the inci- 


dence of complications in diverticulitis found that 40 
pel cent of patients that come to operation are compli- 
cated, in 11 9 per cent abscess occuried, bladder fistula 
occurred in 13 1 pel cent, and acute perforation oc- 
curred in 18 4 per cent 

There were a number of reports on benign tumors 
of the colon recorded in this year’s literature Of pai- 
ticulai interest is the leport on familial poljposis of 
the colon by Falk, w'ho studied a family of seven, 6 of 
whom showed multiple polyposis of the colon Man- 
heim and Peskin report an unusual case of spontaneous 
elimination of a lipoma from the sigmoid, the X-iay 
revealing a large filling defect in the sigmoid le- 
sembling a malignancy with an intussusception Saint 
reported a case of lipoma of the ascending colon, pio- 
ducing an intussusception, in which the X-iay showed 
signs of a tumoi and intussusception Good repoited 
a case of leiomjoma of the colon, in which the X-ray 
levealed a large expansile tumor mass in the tians- 
veise colon, pioducing a smooth filling defect wnth a 
semiciicular defoimitj 

Repoits on volvulus of the colon have been inci eas- 
ing in the past few yeais The cecum and the sigmoid 
colon aie the most frequent sites Biovvne and Mc- 
Hai dv 1 eport 6 cases of cecal volvulus found in 172,158 
admissions Wolfer and his co-workers lepoit a case 
winch was demonstiated by means of the X-iav Re- 
curring or inteimittent foims of volvulus aie occasion- 
ally lecognized Ingelfingei leported a case of an 
intermittent volvulus of a mobile cecum in which the 
cecum was seen to lotate when the barium was in- 
jected into it tliiough a Millei -Abbott tube It was not 
seen in the loutine gastro-intestiiial and colon enema 
examinations Hinton and Steiner i eport a case of 
lecuiient volvulus of the sigmoid colon River and 
Reed report 4 cases of volvulus of the cecum, point out 
that the plain loentgenogiam will show' signs of ob- 
stiuction wnth distention of the ileum 

In lecent yeais consideiable impetus has been given 
to the diagnosis of Ijmphogianuloma venereum, and 
numeious cases aie now being lepoited The con- 
dition IS geneially seen in the rectum and usually leads 
to a stricture as a late manifestation of the disease 
Bacon and Giiffin desciibe the pathologic findings, 
noted that at first there is an eiosion of the mucous 
membiane, followed by ulceiations, strictuies, with 
dilatation of the bow el above the strictui e and fistulous 
fomations Helper and Szilaygi lepoited 117 cases of 
lectal stiictuies due to veneieal lynfphogianuloma, 
point out that the disease always begins in the rectal 
pouch which 1 educes the size of the ampulla They 
emphasize that the estimation of the total extent of 
the involved segment of the colon is not veiy accuiate 
Palmei and his co-workers report 10 cases of Ijmpho- 
granuloma veneieum, noted that it is a common 
cause of pioctitis and sigmoiditis with and without 
stiictures 

Fecalith of the lectum is not commonly lecoided in 
the liteiatuie, although it is piobably seen moie often 
bv the proctologist than the roentgenologist Feldman 
lepoited a case of fecalith of the lectum, about the 
size of a small orange which produced a smooth filling 
defect in the rectal ampulla simulating a neoplasm, the 
clinical signs were those of a malignancy 

GALL BLADDER 

Congenital anomalies of the gall bladder occui in- 
fiequently, although in laige suigical clinics the con- 



166 


American Journal of Digestu'e Diseases 


16 ' 

Niy»iz 5 


dition IS seen with greater frequenci The recent 
literature contains numerous collected studies and 
single case reports The roentgenologic recognition of 
these anomalies is rareh demonstrable, mth the ex- 
ception of the double gall bladder which ma\ be por- 
traied Finnei and 0«en reported 2 cases of absence 
of the gall bladder, collected 46 similar cases Golob 
and Kantor report 2 cases of double gall bladders 
demonstrated bj means of cholecystography The 3 di- 
rected attention that one of the gall bladders ma^ be 
normal and one diseased 

The relation of the densitj of the cholecvstogmphic 
shadon of the gall bladder to the iodine content nas 
studied bj Joffee and tVachoski, who found that 8 871 
mg of iodine per gram of bile produced a dense shadow 
while 2 5 mg of iodine per gram of bile gave a faint 
shadow Feldman studied 29 cases b\ comparative 
method, showed that bv intensified cholecj stographv 
there was a definite improvement in the gall bladder 
shadow in cases of pooi filling of the gall bladder He 
recommends this procedure in all cases of poor filling, 
faint gall bladder shadows and non-filhng of the gall 
bladder Blumberg and Zisserman report on the 
necropsv incidence of cholelithiasis, found 89 cases of 
gall stones among 746 autopsies A case of cholelithi- 
asis in a newborn infant was reported by Spence A 
peculiar appearance of gall stones has been com- 
mented on bj Ortmayer and Connell> wbo report star- 
shaped radiolucencies in gall stones Thej present a 
case vvuth four large gall stones wnth Assuring or star- 
shaped or stellate fissures This is believed to be due 
to a shrinking process The authors point out that 
this phenomenon occurs in cholestrin-calcium-pigment 
stones and rareh in the pure calcium-pigment stones 

Calcification of the wall of the gall bladder is com- 
parativelv rare. It is easilj recognized by means of 
the X-rav , presenting a characteristic peripheral calci- 
fication It must be differentiated fi-om small stones 
imbedded in the mucosa of the gall bladder Gall 
stones are a frequent accompaniment of this condition 
Hubenv and his co-workers report 3 cases of calcifi- 
cation of the gall bladder Calcium bile is occasionallv 
observed, may be demonstrated in the preliminarv 
scout roentgenogram It is commonlv associated with 
a stone in the cv stic duct McCall and Tuggle report 
15 proven cases which were demonstrated roentgeno- 
graphicallv 

Giardia lambha infection of the gall bladder is in- 
frequentlv reported in the literature There is some 
controversj as to whether giardia infections interfere 
wnth normal vnsualization of the gall bladder The ex- 
periences of different authors varv In mj own ex- 
perience, I have noted cases of giardia infection which 
had revealed a non-filling of the gall bladder Others 
have found a normal filling of the gall bladder m their 
studies Hartman and his co-workers report a case of 
giardia infection in which the organisms were found 
in the gaU bladder bile at operation, the cholecvsto- 
gram revealed a non-filhng gall bladder 

Benign tumors of the gall bladder have been recog- 
nized in increasing numbers since the advent of 
cholecj'stographv The roentgen picture is more or 
less characteristic of the condition Shepard and his 
co-workers report 150 cases of benign tumors of the 
gall bladder, the majoritj were adenomatous Thev 
point out that stones and chronic inflammation are 
often associated with these tumors An unusual case 


of varices of the gall bladder bad been reported br 
Feldman and his co-workers, which was associated 
with a mucosal cjst The X-rav revealed a character- 
istic picture of both conditions 
Duiing the past vear numerous contributions on 
biliarj fistulas have appeared in the literature The 
roentgenologic e-xamination has contributed invaluable 
diagnostic information regarding this condition 
Hicken and his co-workers reported 23 cases of ex- 
ternal biliarj' fistulas Diadrast injected into the sinus 
tract yielded information as to the patency of the tract 
and frequently the causative factor Thev emphasize 
the causes of obstruction, namely, gall stones, blood 
clots, plugs of mucus, inspissated bile, pancreatitis ex 
erting pressure on the ampulla, carcinoma and biliarv 
dv ssy nergia JlcCorkle and Fong report on the clmical 
significance of gas in the gall bladder, cite six cases 
3 being due to an anaerobic gas forming bacteria and 
3 to a cholecvstentenc fistula Garland and Brown 
report 2 cases of choledochodnodenal fistula due to 
peptic ulceration Delano reported 2 cases of internal 
fistula Puestow found 16 cases of internal bilian 
fistula in 500 operations for biliarv disease In the 
majoritv of cases stones were found to be the cause 
of the common duct obstruction The cvstic duct was 
obsti ucted in 2 of the 16 cases Internal fistulae vvith 
the passage of gall stones frequentlv produce intesti 
nal obstruction Foss and Summers report 10 cases of 
intestinal obstruction due to gaU stones The roentgen 
diagnosis is made bv directly visualizing the gall stone, 
by the presence of air or contrast media in the biliarv 
tract and signs of intestinal obstruction 

Functional disturbances of the common and hepatic 
bile ducts are rarely observed These disturbances mav 
interfere with the cholecy stographic visualization of 
the gall bladder The roentgenologic demonstration of 
the bile ducts by the direct instillation of an opaque 
medium through a drainage tube in the common duct 
or gall bladder is the only means of directlv visualizing 
the functional changes that occur in the ducts and the 
openings Mirizzi discusses the functional changes 
that occur in the duct which mav be revealed as a 
spasm of the sphincter of Oddi, hypertrophy, h.vper 
plasia, inflammation or stricture Odditis is divided 
into dv stoma and stenotic odditis In these conditions 
there may be a reflux of the opaque medium into the 
pancreatic duct 

Cvsts of the common duct are exceedingly rare 
Smith found 2 cases in 757 000 case reports The con 
dition may not be associated with jaundice but mav 
produce a large mass displacing the adjacent organ? 

It IS possible however, for a large cvst to produce 
pressure on the common duct, which mav result in 
laundice Oppenheimei reports a case of carcinoma of 
the cvstic duct which caused common duct obstruction 

LIVER 

Numerous pathologic conditions of the liver are 
recognized bv means of the X-rav Thev mav 
demonstrated as (1) enlargement of the hver (2) 
visualization of a soft tissue tumor producing pressure 
upon the adjacent organs, (3) calcific processes, (4) 
abnormalities of position of the diaphragm, 
presence of abscessed air cavities and (C) abnormal 
shadows following the use of n contrast medium B<m- 
son and Penberthv report a case of hamartoma of the 
liver in which the X-iav revealed an enlargement ot 
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the light lobe of hvei with displacement of the light 
colon downward and mesialwaid Livei abscess may 
occasionally be demonstrated bv the Msualization of 
the abscess cavity oi bv its upward piotiusion pio- 
ducing a localized elevation of the diaphragm A case 
of piimaiA abscess of the livei due to anaerobic non- 
hemolytic streptococcus is lepoited by St John and 
his co-woikeis Munioe reported a solitaij nonpar a- 
sitic cyst of the Inei producing a huge sized liver dis- 
placing the adjacent organs Hemangioma of the liver 
IS not commonh recognized A few cases of interest 
are recorded bv hloiton and by Schumackei In both 
instances the tumor was large in size, producing 
piessuie upon the lesser curvature of the stomach 

Hrdatid cvsts of the liver are not often seen Most 
of the publications appearing in the literatuie aie case 
reports The diagnosis is made b\ the presence of an 
enlarged li\er in addition to the calcification of the 
wall of the erst Calcification of the evst is veiv 
common in this condition Two cases of echinococcal 
cvsts me lepoited bv Steinke, one in the left lobe of 
the liver, the other occuiimg in the spleen 

Subphienic abscess is a condition frequently seen 
bv the roentgenologist The roentgenologic exami- 
nation IS of inestimable value in the diagnosis of 
this condition The etiologj' is variable, is oi dinar ilj 
secondary to a suppurative process elservheie in the 
abdomen Hochbeig reported 139 cases, found that 44 
were due to pnmair disease of the liver or biliary 
passages, 29 to the appendix, 9 to renal disease and 8 
to disease of the stomach and duodenum The roentgen 
signs of subphienic abscess are lessened density 
beneath the diaphragm, the presence of a gas bubble, 
fluid level, obliteration of the costophrenic angle, fluid 
in the thorax, and basilar pneumonitis Of particular 
interest is the roentgen signs that occur on the left 
side In the erect posture there is a downward dis- 
placement of the stomach bubble Waugh and Epstein 
likewise emphasize the left sided phenomenon, stress- 
ing that the separation of the caidia of the stomach or 
splenic flexure from the diaphragm as definite roent- 
genologic signs of left sided subdiaphragmatic abscess 
Complications of subphrenic abscess are frequent, 
most of which involve the pleura and basal portions of 
the lung Fistula formation how’evei is laiely seen 
A case of broncho-colic fistula following a subphienic 
abscess is reported by Ackerman The fistula ma> be 
demonstrated by means of a bionchogram or a colon 
enema 

Tumors of the diaphragm aie comparatively rare 
and the diagnosis is not ahvays made with cei-tainty 
A complete roentgen investigation is of inestimable 
value in the differential diagnosis Two cases of tumor 
of the diaphragm were reported by Ackerman 

Fungoidal infections of the gastro-intestinal tract 
are uncommon Merchant stresses that in the presence 
of a sinus tract one should look for sulphur granules 
which 13 pathognomonic of actinomycosis Thompson 
and his co-woikeis report a case of blastomycosis of 
the cecum in which the roentgen examination revealed 
a filling defect with a corresponding mass Although 
the skin is the usual site for this disease, various 
systemic manifestations aie recorded There have been 
a few cases of "widespread blastomycosis of the ab- 
domen published Coccidioidal disease is a chronic pro- 
gressive fungus disease affecting vaiious parts of the 
bodj Stiles and Davis report on this condition, empha- 


sizing that the gastio-intestinal tract is laielv in- 
volved in this disease 

PANCREAS 

Anomalous development of the pancreas is not un- 
common, though rare Aberrant pancreatic tissue may 
occur in various parts of the digestive tract Smith 
recorded a case in which a nodule of pancreatic tissue 
was found in the duodenal wmll Annular pancreas is 
another developmental condition w'hich ordinarily en- 
circles the duodenum producing obstructive signs A 
case 13 lepoited by Lehman w'hich had produced a 
gastric retention 

The movements of the pancreas are reported by 
Beling and his co-woikeis They report 2 cases of 
calcification of the pancreas w'hich revealed variations 
in position in difterent postures The authors show 
that the pancreas is a mobile organ 

Panel eatic abscess is rarely diagnosed bv means of 
the X-ray The roentgen signs simulate other tj'pes 
of tumor Bellei reported a case of pancreatic abscess 
in W'hich the X-ray revealed a large pressure filling 
defect on the lesser curvature of the stomach 

Of extraordinary interest to the roentgenologist as 
w'ell as to the gasti o-entei ologist are the islet cell 
tumors of the pancreas Although they are ordinarily 
small in size and are not recognized by means of the 
X-ia>, occasionally they may attain large size and 
produce signs of pressure upon the adjacent viscera 
The roentgenologic examination plays an important 
role in the differential diagnosis of this condition, 
eliminating other gasti o-intestinal conditions In recent 
years numerous lepords on this condition have been 
published The number of cases have increased during 
the past year Quairier and Bingham report 4 cases 
Duff states that the most frequent site of involvement 
IS the tail of the pancreas, w'hile 26 per cent occur in 
the head or at the junction of the head and body 
Multiple islet cell tumors were found in 12 per cent of 
cases Keiwin found 11 cases of islet cell tumors in 
6,700 autopsies He emphasized the brain changes 
that may occur in this condition, reporting a case wuth 
cerebral complications 

Numerous cases of cysts of the pancreas have been 
recorded during the past jeai They may be single or 
multiple and generally attain a large size Nygaaid 
and Stacy in then lepoii; of a congenital cyst of the 
pancreas stress that the majority are pseudocysts 
Rabinovitch and Pines report 17 cases of pancreatic 
cysts, 1 1 of which wei e pseudocysts , of the remaining 
6 cases, 2 were cystadenomas, 2 retention cysts, 1 in- 
clusion cyst and 1 cyst with carcinomatous changes 
Poland reported a case of recurrent multiloculai cyst 
of the pancreas In his case the gall bladder failed to 
fill, following the admimstiation of dye Bowmr and 
his co-woikeis report o cases of cystadenoma of the 
pancreas, in 4 the mass in the left uppei quadrant pro- 
duced pressure roentgen signs Numerous reports on 
carcinoma of the pancreas are recorded in this j ear’s 
literature Of particular interest are the newer surgi- 
cal procedures for the relief of pancreatic disease 
Russum and Carp found 26 cases of carcinoma of the 
body and tail of the pancreas in 3,600 autopsies 

Calcification of the pancreas and pancreatic lithiasis 
aie being recognized with greater frequency Many 
single case reports appear in the literature King 
and Waghlestein repoi-t 4 cases of calcification of the 
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pancreas JIoss and Freis report 2 cases of pancreatic 
hthiasis, stress the chnical featuies, such as pam in 
uppei abdomen, fattj diarrhea, enlarged liver, associ- 
ated gall stones and diabetes Beling and his co- 
vorkers report a case of disseminated pancreatic 
hthiasis 

SPLEEN 

Diseases of the spleen aie fiequenth recognized by 
means of the X-la^ In the dillerential diagnosis of 
splenic disease the roentgenologic examination offers 
valuable aid Most of the conditions recognized by the 
X-ia\ aie mealed by an enlargement of the spleen, 
by calcification, by pressure upon the adjacent viscera 
and be its effects upon distant organs, i e. esophagus 
as in the case of varices Two cases of chronic oc- 
clusion of the portal vein are leported by Bosse and 
Strang, one of which was associated inth an aneurism 
of the splemc aiderj Reich reported a case of a portal 
phlebosclerosis invohung the poital vein and its splenic 
branch The condition was suspected bj the spleno- 
megalj and anemia He pointed out that in this con- 
dition there is no ascites as is the rule in varicosities 
due to cirrhosis of the hvei or Banti’s disease 
Lemmon and Paschal report a case which was demon- 
strated by the X-raj, of a splenic abscess producing 
an enlarged spleen which had displaced the colon 
Pines and Rabinovitch report a case of hemangioma 
of the spleen, found 6 cases m 3,676 autopsies They 
point out that it is the most frequent benign neoplasm 
of the spleen and that in none of the cases was there 
clinical evidence of the condition Denneen reported 5 
cases of hemorrhagic cists of the spleen The X-iaj 
revealed a displacement of the stomach to the nght 
with a smooth pressure filling defect A case of a large 
solitan calcified cjstic tumor of the spleen is reported 
b\ Culver and his co-workers, in which there was 
an elevation of the diaphragm, displacement of the 
stomach and colon and spreading of the ribs Gallagher 
and Mossberger report a case of calcified unilocular 
evst of the spleen demonstrated by the X-ray The 
roentgen diagnosis of lacerated spleen is discussed 
bj Solis-Cohen and Levine, in which thei found an 
obliteration of the splenic shadow, signs of a hemo- 
peritoneum resulting in a jagged sei rated greater 
curvature of the stomach, dilatation of the stomach 
and tenting of the diaphragm 

ABDOMINAL VESSELS 

The roentgen demonstration of changes in the ab- 
dominal vessels have been repeatedly brought to our 
attention A numbei of interesting reports have ap- 
peared in the literature duiing the past year Falmei 


leported a case of marked tortuosity of the abdominal 
aorta which produced attacks of intestinal obstruction. 
The X-ray in his case showed a pressure defect of a 
pulsating mass on the colon Ehason and McNamee 
reported 24 cases of abdommal aneurisms which tier 
had encountered m 200,000 hospital admissions In IG 
of the cases in which the X-ray was employed 11 
showed erosion of the vertebra Groedel in a report 
on the differential diagnosis between abdominal aneu- 
rysms and other abdominal disease mentions the nsi 
biUty of the v'essel folloiving the intravenous injection 
of dye, the presence of calcium deposits, displacement 
of the abdominal viscera and a palpable mass as aids 
in diagnosis A case of aneun sm of the hepatic arterr 
IS repoited by Malloy and Jason, which showed some 
calcification They collected 84 cases The condition 
should be suspected from the observation of calcifi 
cation in the hepatic area after the elimination of 
other calcified shadows 

MISCELLANEOUS CONDITIONS 
Mesenteric cysts may be roentgenologicallv demon 
strated directly or indirectly by pressure which thev 
exert upon the adyacent viscera The cysts mav re- 
veal a calcification of the wall Hinke! reported 3 
cases of mesenteric cysts which were demonstrated bv 
the X-rav Kross reported I case of mesenteric cyst 
Retroperitoneal tumors are not uncommonly seen in 
the ixientgen examination They are either cystic or 
solid Some mav be demonstrated on the roentgeno- 
gram and their posterior position aids in their recog 
nition Acuff discusses the various tvqies of retropen 
toneol tumors Glandular enlargements in the ab- 
domen are a common occurrence, but for the most part 
are not easily demonstrated by means of the X nn 
Only when thev are large enough m size as to produce 
pressure upon the adjacent viscera can thev he sus- 
pected Frequently thev are calcified Poppel and 
Starr report an interesting case of acute infectious 
abdominal mononucleosis in which the X-ray revealed 
evidence of pressure upon the duodenum, caused bv 
the enlarged glands 

The 1942 literature contains numerous publications 
which contribute important infonnatvon regarding 
diseases of the digestive tract Many interesbng and 
illuminating facts and much of statistical value p^ 
taming to gastro-intestmal diseases are presented 
Numerous case reports of unusual cases are recorded 
This accumulated review' of the year's literature makes 
it jiossible for one to bneflv scan over the important 
contributions of what is new in the field of digestive 
diseases 
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The influence of Vitamin C on Wassermann Fastness in Syphilis 

Dv 

SIMON L RUSKI.N, M D 

NfW ■iORK NhW ■iORK 


T he economic importance of M'li'^sermann fa«tnc‘>b 
has assumed proportions of seiious maRmtude for 
the nation at war E\er\ possible factor fnfluoncinR 
Wassermann fastness is desorcinR of the most careful 
considerition 

It is not unnatural that Vitamin C should olTei such 
promisinR possibilities in this problem since at the 
\cr\ outset of antiluetic treatment, Ehrlich indicated 
that reduction plajed a most sitmificnnt part in the 
toxicitc and efTectueness of arsphcnamine Todne a\e 
knocc more about the redox mechanisms that exercise 
so great an influence on the reduction and oxidation 
processes of the bod\ Chief among these redox agents 
IS of course, Ascorbic Acid 
MTiat IS perhaps most important is that not onl\ 
does the animal bod\ require this substance, but as 
Klinger, Guggenheim and also Farber lia\e shown 
some bacteria utilize it while other organisms such as 
pertussis and tr\pnnosome3 may be destro\cd in vitro 
b\ Vitamin C The possibihta therefore exists of using 


ascorbic acid in some instance* to incren'-e the ab'Oi^ 
tion of bactciacida! agents and in other cases to take 
advantage of the direct lethal action ns ivell 

Ho\\c\er in studving such redox substances as as 
corbic acid, one can use the analogous data accumu 
lated with another collateral redox substance, gluta- 
thione It must bo observed that arsenic ind antirnonv 
while tliev arc detoxified bv reducing substances are 
made more toxic b\ oxidizing agents Dainow ha* 
shown that arsphenamine tlial has been allowed o 
oxidize is fai more toxic than when kept m the re- 
duced state So potent an influence do the reducuig 
properties pinv on diminishing toxicitv of arsenic an 
antimonv that it has been designated as an inter- 
ference mechanism and Jancso has formulated a 
classification of a number of drugs that fall between 
0 116\ and 0 60\ of the oxidation reduction scale a 
pH 7 which show strong interference action He de- 
scribes Vitamin C as having strong interferenM 
action towards antimonj In these calculations, ne 
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does not take into account that ■while in the reduced 
state, the deto\if%*ing action of arsenic or antimonv is 
most pronounced, yet in the noimal metabolism of 
these OMdation-reduction agents, the oxidized state 
rapidl> supers enes and it is in that condition that the 
theiapeutic effect is attained 

In this studs, bismuth cesitamate ssas emplosed and 
inteiesting lesersals svere obtained in a senes of \\as- 
sermann fast cases Bundesen, et al, have shown that 
Vitamin C ssould maikedlv diminish the toMcils of 
arsphenamine not onlv for administration, but also foi 
the skill test in aisenic sensitise patients The in- 
creased theiapeutic activits of the metabolized bis- 
muth cevitamate svould point to the change m toxicitj 
incident to the oxidized state of the cevitamate 
This ssas fuithei borne out bj expeiimental data 
shosving that Jancso’s conclusions drasvn onls to the 
reduced state of a ledox substance aie incompJete In 
a compaiatis'e studv of the maximum tolerated dose 
])er kilogiam, the follossing salues sveie obtained ssith 
labbits 



1 

Maximum Toler 
ntc<I I>o«c Per Kf: 

1 

1 Therapeutic 

1 Iptlex 

I olanplum Bismuth Turtmte 
(Aqueous) 

ooor Cm 

1 

1C 1 

BNmulh Subsallolntc 

0 (IOC Cm 

10 A 


0 OCO to 0 ObO Gm 

ir R 12 s 

Blamo — Lnuo n 1 

0 ORO Gm 

12 C 

rotnFSIum Bismuth Tartrate | 
(oil FUFpenFlon) 1 

0 079 Gm 

12 r 

Bismuth Xcx Itnmate 

0 030 Gm 

*13 3 


Although the maximum toleiated dose ssas lossest, 
yet bj the same token, its therapeutic index ssas 
highest since the toxicitv foi the organism exists in 
the same latio as foi the host The tolerance of the 
host is, of couise, far greater than that of the spiio- 
chete Clinicallv, it also ssorkcd out in the same 
mannei, and thei 'ipeuticalh the bismuth cesalamate 
pios'ed giatifsing 

Studj of another member of the ledox ssstem, 
glutathione and csstine shosss quite a parallel lelation- 
ship to aisenic and tispanosomes Singei and Fischl 
shossed that cjstine in the oxidized form gise a 
strong increase of tijpanocidal action of ito'xsl, 
ss here IS csstine in the reduced form did not Thes 
shossed that spirochetes and trypanosomes take up 
considerable quantities of arsenic and gold compounds 
not onlv In sns’o, but also in sitio At the same time, 
it svas demonstrated that after being one hour in 
atoxsl solution at a concentration of 1-1000, neither 
the trspanosomes nor spiiochactes shossed a diminu- 
tion ol its infectmtv On the other hand, atoxsl di- 
gested svith liser extract had a deleterious etfc'ct on 
tn panosomes In lisei extract thes point out there is 


picscnt in addifion to csstme, a rich snppls of glut i- 
thfone and gls cogen 

Another factoi of interest is then obscrsation that 
lisei extract increased the abilitj of saiious ^^bstlatc= 
to take up more atoxsl — thus animal charcod, collo- 
diuni, ers-throcs tes and proteus baclcua took up con- 
siderabls' moie ai'senic out of the sohilion ssith lisii 
extract than from the pure solution of atoxsl ‘subsis- 
quent experiments shossed that in sitro atoxsl phis 
csstine of glutathione had a definitels greater Irsj'- 
nnocid il action than atoxsl alone The glutathione 
plus atoxvl prevented the infectisits of Xngana sshlch 
did not occui ssath atoxsl .done The atoxsl glutathione 
complex ssas even more active than the atoxsl lisci 
extract, thus shosving that the oxidation-reduction 
mechanism of the glutathione ssas involved in the en 
hanced trypanocidal iction Wo could thus coi relate 
the obsen.ation of 'Voeg'ilin that gJutathionc in Ibe re- 
duced stale had an inhibiting oi intcrfeiancc action 
on arsenic, s\ hercas ss hen digested ss ith atox-s 1 -.oliit ion 
in the oxidized form, it had an enlianciiig action on the 
trs p.anocidal .action of atoxsl 

Still anothei interesting gioiip of expeiimonts sseio 
conducted bs Singei and Fischl to studs the effects of 
redox s\ sterns such as glutathione and Vit imiii C i 
summais of their findings is demonsti.itcd hj thou 
Table III 

The effect of glutathione ind ascmbic acid ssith 
and without cheniotheiapeutic agents on the infcating 
organisms in sitio 

The plus maiks indicate the seseiits of the infection 
nftei one hour incubition in the solution from sshich 
0 1 cc ssas used to infect mice intr ipenlone.alls 

From these expoiiments Singer and Fischl s(ati it 
ssas amazing to find that ascorbic ,aiid in a conceii- 
ti.ation of 1-800, after one hour stas in the test tube 
could kill liy jianosonKR sshile spirochaetes sscrc un* 
influenced Hosseser our clinical expenence vould 
seem to shoss Ib.al m siso the bismuth cesatnm ite bad 
a unique and striking action on spiroch.aetal inCcxtion 
parlicularls in the Wassormann fast ssphilis Further 
it svas evident to these inscstigatois that bctssccn 
atoxsl and ascorbic acid ippai intis i chemical reaction 
occurred since the volution rciulling from (Ik'si com- 
ponents ind n destiuctisc action on the ti\p.uiosomes 
sshile indisidualls tbc^ sscie un.ablc to kill all org.in- 
isms likessise the mixtinc of ascorbic icid ssith the 
lolatiscls innocuous thiourea ssas cntircls hthai t\jt)i 
spiiochiete similar exqicnments in vitro did imt give 
the s ime lesultv 

The classical summing up of .Singer and Fischl, 
both of whom mas he considoreil as among flu* out- 
standing chemotherapeutic investigators of the tune, 
casts an interesting light on the ssholo subject This 
stale “Pieciseis these cx]'orimcnts show boss in- 
correct basis gcncralizaitions can he in these conijih- 
cated problems and it seems somewhat diflieiilt to 
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drai\ far reaching conclusions, more or less because 
of this aspect of the problem, that the bodj has within 
it the 1 educing substance, glutathione specific for 
trjpanocidal action and ascorbic acid as specific for 
spirocheticidal action We are more inclined to be- 
lieve as a result of these aforedescribed experiments 
that the effects of chemicals in vutro are not neces- 
saiilv the same as in vivo In chemotherapv the situ- 
ation IS obviouslv quite different fiom that, for ex- 
ample, in Vitamin research ” Thev conclude vvnth the 
remarks, “We have temporarilj refrained from further 
inv’estigations of these phenomena, since onb a practi- 
cal investigation of chemotherapeutic action in vivo is 
able to give greater elucidation and such senes of in- 
vestigations 18 not to be hoped for in the present state 
of knowledge ” 

Fortunately in the studj of Wassermann fast sv phi- 
lis, we have for the first time the necessarj means for 
conducting such investigations of which Singer and 
Fischl despaired The conversion of Wassermann fast 
cases that had resisted other combinations of Bismuth 
and Arsphenamine but responded to Bismuth Cevita- 
mate oi Bismuth Cevitamate and Arsphenamine, give 
a striking proof of the spirocheticidal action of the 
ascorbic radical in vivo Another fortunate contii- 
bution in the research of this problem has been the 
development by Di Raymond Jonnard of an improve- 
ment in the interferential refractometer permitting 
the leading of tvvo decimal points farther than the 
Abbe refractometer It has been shown bj numerous 
investigators, particularlj Pick of the Vienna school 
that substances injected into the circulation can be 
utilized only if thev tend to form serum protein com- 
plexes Failuie for such complexes to form results in 
the inabilitv on the part of the bodj to utilize the 
product with a resultant toxic reaction 

Bv the use of the interferential refractometer of 
Jonnard, one can leadih demonstiate a specific mini- 
mum of refi action when a substance added to the 
blood serum reacts chemicallj with serum proteins 
Jonnard has suggested and demonstrated that sub- 
stances causing allergic reactions, such as aspirin 
fail in those indivnduals to react wath the serum pro- 
teins and do not give the characteristic curve 

This peculiarity in seium protein behavior possibly 
accounts for the reactions occuiring to Arsenic and 
Bismuth Compounds Such variations should be 
possible of determination by Jonnard’s technique of 
interferential refractometrv One such case of reaction 
to Bismuth Cevitamate was obsei-ved in the clinical 
seiies of cases here reported and demonstrates again 
the significance of the biochemical factoi independent 
of the question of theiapeutic i espouses A series of 
lendings made bv Dr Jonnard demonstrated the pro- 
tein complex formation of Bismuth Cevitamate and 
Bismuth Glutathione with serum protein 

The interferential refractometric method showed 
the reaction of Bismuth Cevatamate with serum pro- 
teins to be complete at the following amounts 
Serum number — B H 12788 0 6 mgs per cc serum 

“ “ BH 12778 0^ 

“ " BH 12799 01 (doubtful) 

'■ •• BH 12791 0 3 

“ “ B H 12792 0 2 

» “ B H 12794 0 2 

“ B H 12795 no reaction 


These reactions would indicate that the combining 
powers of Bismuth Cevitamate would range between 
10 to 60 mg per 100 cc of serum The variations in 
combining propertv or the absence of protein complex 
formation also explains the indmdual idiosyncrasies, 
one of which occurred in the series here reported 

The mechanism of the toxicologic action of bismuth 
in the treatment of svqihilis was described by Kolmer 
He states that “the toxicity of the vanous organic and 
inorganic compounds of bismuth advocated and em 
ployed in the treatment of syphilis apparently depends 
upon the dissociated ions of bismuth itself In general 
terms it w ould appear that the toxicity of various bi^ 
muth preparations bears a relation to the amount of 
bismuth and this w ould be true if the compounds were 
equally soluble in the tissue fluids and if the bismuth 
ions were dissociated with equal rapiditv from the 
different compounds A full complex compound mav 
contain more mercui-y than a half or pseudo complex ^ 
compound and yet prove less toxic (and likewise le<3 
therapeutic) The same principles cover the toxicitr 
of bismuth compounds for both the host (organo- 
tropism) and the parasites (parasitiopism”) 

An analysis therefore of all the factors involved in 
the unique clinical rosults here reported would tend to 
show that a combination of favorable properties is in 
volved, first its relationship to the oxidation reductioh 
mechanism and the ability of cevitamic acid to be 
trvpanosomicidal, second, its readiness to form serum 
protein complexes, third, its solubility and readv nb- 
soibabilitv, fourth, the high therapeutic index The 
combination of these factoi s apparently holds an im 
portant key to the problem of Wassermann fastness 

The clinical studies here reported were conducted by 
Dr Miron Silberstein The results indicate a possible 
avenue for further progress in a field that todav has 
assumed such a vital role Though the series here re- 
ported IS very limited, nevertheless the Wassermann 
reaction is a laboratory record free from subjective 
clinical conclusion and a small series of such records 
IS of more scientific value than a large series of clinical 
impi essions 

In this report onh Bismuth Cevitamate is con 
sidered 

CASE REPORTS 

Case 1 Mr P JI history of lues for the last four years 
He received administration of combined treatment of neo- 
arsphenamine and mercury for the same period of time, 
but it would not change Wassermann test to negative ms 
last Wassermann test in February, 1938, was 4 plus A 
ministration of Bismuth Cevutamate twice weekly 
weeks Wassermann test rechecked and reply came bac^ 
for first time, plus minus His subjective condition wa' 
markedly improved, and the patient insisted on contlnu 
ation of the same treatment. He received ten more n 
jections, that is twentv injections without interruption an 
without any untoward objective or subjective symptoms. 

Case 2 Mrs H W historv of lues since May of 1937 
Wassermann results m June, 1937, was 4 plus 
a course of nnti-luetic treatment, consisting of 
arsphenamine and ten soluble Bismuth injections ^ 
ment was continued until January, 1938, whro 
mann test showed 3 plus reaction She was then pm 
on combined neo-arsphenamine and Bismuth 
treatment Wassermann test taken on April 2S, i > 
showed negative reaction 

Case 3 Mr J JI history of lues of eight 
ration for which he received combined treatment u 
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Pebiutii-v, I'ISS He came under mv observation on De- 
cember, 1934 Wassermann results in December, 1934, 
were S plus Wassermann repoits remained continuouslv 
positive, the last one in February, 1938, showed 3 plus 
He received since that time Bismuth Cevitamate treat- 
ment On Ma> 5, 1938, Wassermann test showed negative 
reaction 

Case 4 Mr L C histoij of lues since October, 1934, at 
which time Wassermann test showed 4 plus He received 
continuous treatment of neo-ai sphenamine and soluble 
Bismuth infections until December, 1937, without anv 
change in Wasseimann reaction Patient was put on 
combined treatment of neo-arsphenamine and Bismuth 
Cerntaniate He receired ten of each injections until 
March, 1938 Wassermann taken on May 3, 1938, reports 
negative results 

Case B Mr O C histor-j of lues since 1931 Received 
tieatment of neoni sphenamine and soluble Bismuth and 
Meicuir Wassermann test at no time belorv 4 plus On 
Februarr' 22, 1938, was put on Bismuth Cevitamate treat- 
ment alone After ten mtiamuscular injections, Wnsser- 
mann was taken and showed a 4 plus It is interesting to 
note at this time that the patient leacted vei-j' badly to 
these injections He claims he felt nausea, chills and 
general debility the whole day aftei injection and refused 
to continue tieatment 

Case G Mr F C histoij of Ulcus Durus with Wassei- 
niann leport of 4 plus Continuous treatment of neo- 
arsphenamine and soluble Bismuth of eight months’ du- 
ration did not change Wassermann which remained 4 plus 
The patient was put on neo-arsphenaniine and Bismuth 
Cevitamate, alternating injections for tw’o and a half 
months’ duration Wassermann leaction after that showed 
leport 1 plus At the piesent time, patient is still under 
tieatment witli Bismuth Cevitamate 

Case 7 Mr A G came to mv office in Januarv, 193G, 
with symptoms of severe pain in both logs and very severe 
headaches, mostly on the left side of the head His Was- 
sermann at the time was 4 plus I did not make a careful 
physical examination but I had the impression he w'as 
suffeiing from cei'ehrol gumma and osteomyelitis luetica 
His disease was of long standing, and ho has received 
railed tieatment at different times until he came to my 
office in 193G At this time he was put on neo-aisphcna- 
niine and bismuth Wassermann loaction was 3 plus and 


4 plus In the early part of Januai-y, 1938, he was put 
on combined Bismuth Cevitamate and neo-arsphenamine, a 
total of twenty injections each administered bi-weekly, and 
on May IG, 1938, Wassermann test came back negative 
Pain in both legs and headaches disappeared and sub- 
jectively he felt absolutely normal 

Case 8 Mr F C presented a history of Ulcus Dums 
Wasseimiann test w as taken in April, 1936, with results of 
4 plus He was treated with bi-weekly injections of soluble 
Bismuth and neo-arsphenamine and was treated with 
intermissions until January, 1938 His Wassermann was 
still 3 plus Simultaneously, he was treated for acute 
gonorrhea from which he was discharged in January, 1938 
At this time, he was put on Bismuth Cevitamate and neo- 
arsphenamine Received twenty injections of each bi- 
weekly Wassermann taken June, 1938, came back nega- 
tive 

Case 9 Miss G G Dancer, came to my office on March 
11, 1938, with complaints of a sore throat Careful ex- 
amination levealed two chancroids on each side of the 
lower Iip and tvpical luetic angina Wassermann was 
taken and then came back on March 16th, 4 plus She was 
put at once on Bismuth Cevitamate and neo-ai sphenamine 
treatment Seventeen injections of each were given bi- 
weekly On June 17th, Wassermann came back negative 
It is worthwhile to notice that luetic symptoms which were 
found at the very first visit disappeared immediately after 
two Bismuth Cevitamate injections 

Case 10 Mr C C, male, 30 years old, histoiy of lues 
since September, 1935 Examination levealed pustulous 
erythematous eruptions all over the body Last exposure 
as far as the patient can remember January, 1935 Was- 
seimann examination which was taken on the day of ad- 
mission revealed 4 plus reaction In March, 1936, Wasser- 
mann leaction was 3 plus, aftei bi-weekly injections of 
Neo-saharsan and Bismuth Specific treatment was con- 
tinued and at the end of the same year showed 4 plus re- 
action At the end of 1936, Wassermann reaction again 
showed 3 plus, after which the patient was put on Bis- 
muth Cevitamate mtiamuscular injections, twice weekly 
On August, 1936, Wassermann was taken with negative 
results Subjective condition of the patient was excellent 
Injections of Bismuth Cevitamate were taken w’lthout anv 
local pain or general physical disturbance 


A tabulation of the results is as follows 
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CONCLUSION 

1 1 itamin C appareitth enhances the spirocheti- 
cidal effect of bismuth and the tr\panosomicidnl effect 
of antimon\ 

2 Wassermann fastness is related not onh to the 
mechanism of inhibitors, but also to tlie chemothera- 
peutic index of the bismuth preparation emplo\ed 

With all other factors equal, the addition of the use 
of Bismuth Ceiitamate nas able to change the Wassei- 
mmn fast positne to Wassermann negatne in se\en 

assermann fast cases out of the series of ten luetics 


Votciir IJ 
J K*!!! C 

3 Vitamin C and glutathione influence the capacrtj- 

for spirochaetes and trjpanosomes to tahe up Arsenic 
Antimonj, Bismuth and Gold ’ 

4 Vimtain C acts both as a detcafjer of Anb 
monj, Arsenic and Bismuth in the reduced state but 
can enhance the spirochetal and tn-panosomal action 
of these metals during the process of oxidation 

5 Bismuth Ce\itamate ma\ be considered an im 
portant addition to the therapy of Wassermann fact 
lues 
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The Absorption of Vitamin A in Chronic Ulcerative CoIitis*^ 
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M alnutrition and undertveight usuallj are 
present in persons with idiopathic chronic ulcer- 
ative colitis In the chronic phase of this disease, the 
patient often has an adequate intake of food but does 
not gam weight Therefore, it would appear that there 

♦Ftom the Gastro-Enterolocy Clinic Department of iledfclne New 
"k ork Post Graduate Medical B^ool and Hoepltal. 


s an interference wnth absorpbon in 

estine In a previous studv, we reported „ 

lence of 24 2^f of patients with chroni^c uN 

olitis who had Vitamin A levels below ® , .-k 

ter 100 ml of plasma This suggested 

nth this svndrome should be investigated y 

f the Vitamin A absorption test The folloi 
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penment was therefore earned out to study the ab- 
soiption of Vitamin A by detei mining its level in the 
blodd plasma befoie and aftei the oial administiation 
of 100,000 U S P units of Vitamin A 


METHOD OF STUDY 

Vitamin A and carotenoid content of the fasting 
blood plasma Mas detei mined in 25 patients vuth 
chionic ulceiative colitis, 9 patients Muth miscellaneous 


Table I 

Data of Vttainin A tolerance tests winch consisted in the oial administration of 100,000 U S P units of Vitamin 
A in the form of a fish oil concentrate to each patient Blood samples were taken befoie administi ation of the 
Vitamin A and at 2, U, 6 and 2Jf-hour mteinials, foUowinq its admnusti dtion 
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diseases of the gasti o-mtestinal tract and 8 healthy, 
normal adults as controls 

Immediatelj after taking the fasting blood sample, 
each subject was gnen orallj 100,000 US P units of 
Vitamin A m the form of a fish oil concentrate Blood 
samples were then taken at 2, 4, 6 and 24 hour inter- 
nals Food Ion in Vitamin A and fat was allowed to 
be taken in small quantity for 24 hours, e g dry toast, 
fruit juices and tea This nas consideied to be neces- 
saiy in order that Vitamin A and fats in foods that 
might influence absorption would be at a minimum, 
and thus the blood level would be as nearly as possible 
a true expression of the absorptue ahilitv for Vitamin 
A of the gastio-intestinal tiact 

The method emploned for Vitamin A was the modi- 
fied Pnce-Carr antimonj tiichloride reaction (Clausen 
and JlcCoord (2)) The normal limits of the plasma 
Vitamin A level bj this method are 10 to 20 Blue 
Units per 100 cc 

Carotenes and xanthophjlls arc knowm to be pre- 
cursors of Vitamin A therefoie a study of the carote- 
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Fig 1 Graph showdng mean plasma levels of Vitamin 
A in 8 normal adults and 26 patients wath chronic ulcer- 
atwe colitis, both fasting and at inter\als, foHownng oral 
ingestion of 100,000 U S P units of Vitamin A in fish oil 
concentrate 

noid content of the blood was carried out in con- 
junction with the Vitamin A studies The plasma 
caiotenoids were determined b\ the modified Price- 
Can antimony trichloride reaction (2) b\ measuiing 
the intensitt of the j ellow' coloi of the petroleum ether 
plasma extract The normal i“inge bt this method is 
60-100 units per 100 cc 

RESULT OP STUDY 

The Vitamin A absorption test was performed in 25 
patients with chionic ulceiatne colitis Onli three 
patients had a low fasting plasma Vitamin A level 
(below 10 Blue Units per cent) and the mean foi the 
gioup was 16 1 Blue Units Two hours after the oral 
administration of 100,000 U S P units of \ itamin A 
the mean plasma le\ el had risen to 24 7 Blue Units, in 
4 hours to 89 4 Blue Units, m C hours to 64 6 Blue 
Units and in 24 hours to 22 1 Blue Units (Fig 1) 

The mean fasting plasma Vitamin A level in the 
eight healthj , supposedly normal adults w as 18 4 Blue 
Units and 2 hours after the test dose of Vitamin A 
was 34 4 Blue Units, 4 hours 125 G Blue Units, 6 


houis 96 9 Blue Units and in 24 hours was 39 6 Blue 
Units (Fig 1) 

The data of the patients with miscellaneous gastro- 

m ^*^**‘^*^ disturbances are guen in detail in 

Table I 


Plasma carotenoid le\el8 were determined on all the 
patients studied both before and after the ingestion of 
the Vitamin A There was in general a slight increase 
in plasma carotenoid level after 24 hours in all patients 
studied (Table I) 

In the patients with chronic ulceratne colitis the 4 
hour mean maximal rise in plasma Vitamin A was 
73 3 units higher than the fasting le%el while in the 
normal controls the mean rise was 107 2 units, thus 
the mean maximal rise in plasma Vitamin A at the 4 
hour period in the normal controls was 46 2% greater 
than In the chronic ulcerati%e colitis patients 
The aierage number of dailj bowel mo\ement 5 of 
the subjects studied Is included in the data (Table I) 


DISCUSSION 

From the data obtained in this study it appears that 
the plasma Vitamin A level does not rise as high after 
an oral dose of 100,000 U S P units of Vitamin A in 
patients with chronic ulceratne colitis as in control 
subjects This would indicate that either there is an 
impairment of absorptive power in the intestinal tract 
or that there is a subnormal amount of Vitamin A 
stored in the liver and the Vitamin A absorbed is 
rapidl\ taken from the blood and stored in the liver 
so that the rise of Vitamin A in the plasma is not 
marked at anj time 

The relationship between plasma Vitamin A leiels 
to actual deficiencj states is not clear It is general!' 
accepted that plasma Vitamin A level bears no direct 
1 elation to bodv stores and the onh conclusion can be 
that a high blood level is inconsistent wuth a deficiency 
state (Josephs, Baber and Conn (3)) The deposits 
of Vitamin A protect against a reduction of blood 
level, so that onlj when the deficienc' condition is at 
its maximum is the plasma Vitamin A likely to be 
marked!' reduced in the absence of pathological con- 
ditions If the preceding statements are accepted then 
it IS probable that bodj stores of Vitamin A were de- 
pleted in onl' 3 of the 25 patients with chronic ulcer- 
ative colitis studied since in onl> 3 patients were the 
fasting Vitamin \ plasma le'els below 10 Blue Units 
per cent. Thus, it would appear that the difference 
between the plasma level after the test dose of Vitamin 
A in the chronic ulcerative colitis patients and in the 
control gioup can best be explained bv decreased ab- 
sorption from the intestinal tract in the patients with 
chronic ulcerative colitis 

The average number of dailv bowel niovemeats 
should be considered in evaluating absorption as it is 
well known that diarrhea diminishes absorption of 
thiamine from the intestinal tract (Dann and CowgiH 
(4) ) Of the 24 patients wath chrome ulcerative colitis 
m which the number of dailv bowel movements were 
recorded, 10 had 3 or less daiJj and 6 of the 10 had a 
maximal rise of plasma Vitamin A to 100 or more 
Blue Units per cent follow ing the test dose Fourteen 
patients had 4 or more dailj bowel movements and of 
these 9 had a maximal rise to less than 100 Blue Units 
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per cent These data tend to indicate that theie is 
diminished absoiption of Vitamin A in the presence 
of an increased number of dailj bo\\el movements 

SUMMARY AND CONCLUSIONS 
Vitamin A absorption tests consisting of the oial 
administration of 100,000 U S P units of Vitamin A 
^\ere caiiied out in 25 patients with chronic ulceiative 
colitis, nine patients vith miscellaneous diseases of 
the gastro-intestinal tiact and in eight healthv normal 
adults 

The plasma Vitamin A le\el did not rise ns high in 
the patients nith chronic ulceiatne colitis as in the 


contiol sub 3 ects This difference can best be explained 
by decreased absorption 

It IS suggested that theie may be a leflex mechan- 
ism opeiating from the damaged colon that inhibits 
absorption from the small intestine with an additional 
factor of diairhea often piesent 
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The Diet in Diabetes Mellitus* 
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D iet has alwajs been a fundamental measuie in 
the treatment of diabetes mellitus In the davs 
before insulin, it ^^as the onlj impoitant means of 
maintaining health in a diabetic In those daj s it took 
the form of diastic limitation of foods, especially 
carbohydrates Follo3\ing the intioduction of insulin 
it became possible to use diets of a highei caloi ic 
\alue ^^hlch v>erQ adequate to maintain noimal body 
3\ eight However, the tendency to use diets low in 
caibohvdrate persisted for manv years, paitlv as a 
hold-over fiom pie-insulin days and paitly because of 
a reluctance to use laige doses of insulin 

At present, with the general availability of insulin, 
diets containing about as much (perhaps 2/3 as much, 
on the average) carbohydiate as the oidinary' non- 
diabetic diets arc in wnde use This makes a moie 
palatable menu, and veiv likely is less conducive to 
such changes as arteiiosdeiosis, than the high fat 
diet It also means that the physician’s oi dietitian’s 
vvoik is decreased, in that abnoimal food mixtuies do 
not have to be pi escribed or piepaied 
The fuithei step to an unlimited or "free" diet, 
which has been advocated bv ceitain phvsicinns w'ho 
believe that the only necessaiy lequirement in diabetes 
IS an adequate amount of caibohydrate be buined, has 
not met leadv acceptance While this mav laiely' be 
permissible in peisons unwilling oi unable to follow 
a pi escribed diet (except in clinics vvheie the piobiem 
18 being especially studied) it seems unwise to upset 
so decidedly the normal physiological state in the 
oidinary patient, who is quite willing to follow a diet 
closely 

Fiom this it follows that the diabetic should take a 
diet appioximately like that which he natuially desiies 
and eats It may', however, need collection in total 
amount, and if insulin is given, it must not vai-y in 
essential components from day to day, to pievent the 

♦Supported in part by an nnon>Tuoua fund for the study of din- 
betes at Stanford Medical School and in port b> the Rockefeller Fluid 
Research Fund 

From the Departments of Rhurmacolojo nnd Therapeutics and of 
Medicine Stanford University School of Medicine Snn Francisco Calif 


occuiience of insulin leactions If the natuial diet is 
impropei in othei lespects, these also must obviously 
be corrected The diabetic diet„ then, should be con- 
sistent with the following aims (1) to make the 
constituents of the diet those foods which the patient 
usually eats, (2) to keep the total caloiies, caibo- 
hy'drate, piotem and fat relatively constant fiom dav 
to dav, and (3) to coirect any defects which may ap- 
peal in the patient’s accustomed diet With these aims 
in mind, the diabetic diet should be constructed by the 
physician about as follows, this procediue being that 
adapted in the Stanfoid Metabolic Clinic 

TOTAL CALORIES 

The total caloiies should be such that the patient 
becomes noimnl in body weight If he is aheady at 
this weight, it mav be maintained by 1600 calories 
daily', 01 more, depending upon his activities Al- 
though 1600 calories repiesents about 26 calories pei 
kilogiam of body weight foi an aveiage peison, and 
this is geneiallv supposed to be adequate only for 
basal (lesting) needs, nevertheless many sedentaiy 
peisons will maintain then weight on about this 
quantity of food Peisons woiking vigoroush need 
up to twice this amount, or even moie, and appropri- 
ately inci eased diets should be piesciibed 

If the patient is undei weight, he should be given a 
diet of moie than aveiage quantity Thus, 2000 oi 
2600 caloiies may allow' him to gain to a piopei 
w'Cight, after which the diet must be somewhat le- 
duced to pievent obesity Needless to say, diabetics, 
who are underweight and glycosuiic, requiie immedi- 
ate insulin theiapy 

If the patient is obese, he should be placed on a re- 
ducing diet As he loses weight, his carbohy'drate 
tolerance w’lll lapidly impiove Thus many patients, 
mildlv diabetic when ovei weight, aie sugar-free when 
at normal body weight A diet containing about 1000 
calories is fai enough below the minimal lequiiements 
foi almost any adult, to cause a steady loss of weight 
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Buttei — 1 squnie, or maNonnaise or oil — 2 teaspoons, 

IMilk — 1 cup 

Dinner 

Lean meat, fish or fowl — 1 medium sei-ving pound 
raw’) , Potato — 1 small (size of egg), ov biend — 1 slice, or 
noodles, iico, coin, oi beans — 14 cup. Vegetables — 2 genei- 
ous ser\ings (2 cups), Butter — 1 square, Fiuit — 1 
serving 

One scriniiff fniif M> grapefiuit, 1 small oiange, 1 cup 
fiesb berries, (no loganberries), 14 cantaloupe, 14 slice 
watei melon (114 inches thick), 3 apiicots, 1 small peach, 
2 plums, 2 thin slices fiesh pineapple, ^4 medium apple, 3 
iiectaiines, ^ medium pear, 2 figs, 14 banana, 1 cup 
grapefruit juice, 1 cup tomato juice, VI cup orange juice, 
H cup pineapple juice, 14 cup dried cooked apricots or 
piunes (when stewed without sugai) 

Ma// take Clear soup, plain tea or coffee wnth any 
meal Saccharin (14 giain) mnv bo used for sweetening, 
if dcsiied Anv kind of broad may be used, but only in 
the amounts specified 

A I Old Sweets, such ns sweetened canned fiuit, honey, 
sugai all desserts, and fiuits which are not listed here 

It IS unpnitant not to eat larger helpings than those 
listed here 

III Diet 2062 Caloiies 

Cai bohvdrates 220 Gm , Protein 93 Gni , Fat 90 Gm 
Breakfast 

Fruit — 1 serring, Ceieal — 3 tablespoons (diy measuie 
before cooking). Milk — 1 stnndnid measuring cup (oi 14 
cup canned milk) , Bread — 1 slice. Butter — 1 pat. Egg 
— 1 
Lunch 

Meat, fish or cheese or eggs — 1 small sei-ving (% pound 
= 2 oz ) , Vegetables (raw or cooked) — 1 generous seiving 
(1 cup) , Bi-ead — 2 slices. Butter, mayonnaise, oi oil — 2 
pats, or 4 teaspoons, Fruit — 1 serving, Jlilk — 1 cup 
Dmnei 

Lean meat, fish or fowl — 1 medium serving (’4 pound 
law) , Potato, or bread — 1 medium, or 2 slices. Vegetables 
(raw or cooked) except corn, beans, peas — 1 generous 
serving (1 cup) , Buttei, mayonnaise, or oil — 2 pats, or 
4 teaspoons, Fiuit — 1 serring 

One Bcrving fnnt 2 oianges oi 1 cup juice, 1 large 
grapefniit, or 1 cup juice, 1 small cantaloupe, 2 cups 
fresh berries, 1 slice watermelon (2 inches), 7 apricots, 1 
large peach, 1 slice canned (sweetened) pineapple, 1 cup 
pineapple juice, 6 plums, 1 apple, 1 medium bunch giapes 
(14 pound), G nectaiines, 1 pear, 30 cheiiies, 4 figs, 1 
small persimmon, 1 banana, 6 prunes, oi M. cup stewed 
dried fruit (cooked rvrthout cugai) 

Instead of one sciving find, 14 cup of jello, custaid oi 
junket may be used occasionally 


Instead of 1 medmm potato, the following may be used 
1 cup green peas, 2 medium ears fresh coim or % cup 
canned corn, or % cup cooked beans, rice noodles or 
macaroni 

May take Clear broth, plain tea or coffee w’lth any 
meal Saccharm (14 grain) may be used for sweetening, 
if desired 

Avoid Sweets, such as sw’eetened canned fruit, honev, 
sugar, and desserts 

Eat all listed for breakfast, lunch and dinner, but onlv 
in the amounts presciibed 

IV Diet 2550 Caloiies 

Caibohydiate 295 Gm , Protein 96 Gm , Fat 110 Gm 
Bi cakfast 

Fruit — 1 serving. Cereal — 2 tablespoons, oi fruit — 1 
extra serving, Milk — 1 standard nieasuiing cup (or ^4 
cup canned milk), Biead — 2 slices. Butter — 2 pats. Egg 
—1 
Ltmch 

Choice of 

1 Meat 01 cheese or egg — 1 slice, or 1, Vegetables 
(except potatoes, corn, peas, beans) — 1 cup, Rice or 
noodles — ^ cup, Bread — 2 slices. Butter — 2 pats, or oil 
or mayonnaise — 94 cup 

2 Macaioni and cheese or similai ci earned dish, or 
canned beans, lima beans, pens or corn — % cup. Vege- 
tables (except ns noted above) — 1 cup, Bread — 2 slices. 
Butter — 2 pats, or oil oi mavonnaise — 4 teaspoons 

3 Meat or cheese or egg — 1 slice, or 1, Vegetables, 
law or cooked (except as noted above) — 1 cup, Bread — 4 
slices, Buttei — 2 pate, or oil oi mayonnaise — 4 teaspoons. 
Fruit — 1 seirung. Milk — 1 cup 

Stippci 

Lean meat, fish or fowl — 1 medium serving ('4 pound 
law), Potato— 1 medium or bread — 2 slices, Vegetables 
(except as noted above) — 1 cup, Buttei — 1 pat. Salad 
oil or mayonnaise — 1 tablespoon. Milk — 1 cup, Fiuit — 1 
small serving or occasionally ice cieam pudding or un- 
frosted cake 
Bedtime noiiushmcnt 

Fruit — 1 sei-ving 

One seining fi~iiit 2 oranges, oi 1 cup juice, 1 large 
grapefruit, oi 1 cup juice, 1 small cantaloupe, 2 cups fresh 
berries, 1 slice watermelon (2 inches thick), 7 apiicots, 1 
large peach, 1 slice canned (sweetened) pineapple, oi 14 
canned (sweetened) peach oi peai, 1 cup pineapple juice, 
G plums, 1 apple, 1 medium bunch giapes (V4 pound), G 
nectarines, 1 peai, 30 cheriies, 1 banana, 6 prunes, or 44 
cup cooked (without sugar) dried fruit 

Use as desiied Clear soup, or plain ten or coffee 

Measine alt seivmgs Do not oveieat Avoid concen- 
trated foods such as candy, honey, jam, syrup, and sugar 


Constipation* Clinical and Roentgenologic Evaluation of the Use of Bran 

By 

M H STREICHER, M D 
and 

LUCILLE QUIRK, R N 

CHICAGO ILUNOIS 


F or many years bran has been used as a laxative, 
apparently wrtli some encouragrng results and has 
become generally accepted as a preventive dietar-y 
agent in constipation The literature, however, bears 

*From the Department* of Phnnnacolop> nnd Thcmpcutlcs and 
Medicine University of Illinois Collcffo of Medicine Chicapo Afislstcd 
by a pmnl from the KcUork Company Battle Creek MlchlRnn 

The RocntKonoloKlc work represented in this writintr done by 
Coin G Ropsteln M D 


very little evidence to place this contention on a 
scientific basis 

In 1940, Fantus, Kopstein and Schmidt (1) made a 
systematic study of intestinal motility as influenced 
by bran, in this w’ork bran was administered to 
normal individuals and the intestinal motility was de- 
termined by roentgenograms Two distinct obser- 
vations were made by Fantus and his co-woikeis, first, 
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that 'bran does not accelerate a tAventj-four hour cecal 
enipt\ing tune, but that it does accelerate a fort\- 
eight hour cecal emptj ing tune, and secondlv, that the 
total emptying time of the gastro-intestinal tract is 
influenced onh in the normal indmduals nho had a 
fortj -eight hour or longer cecal emphing time 

The present stud\ is designed to establish the facts 
about the influence of bran on intestinal evacuation in 
indmduals nho are constipated We selected, there- 
fore, over a considerable period of time a large 
number of patients inth known delayed bow el function 
and studied the cases clinicall> and roentgenologicallj 
In the choice of cases for studj we were particularly 
interested in selecting patients w ho would demonstrate 
etiologic factors commonlv recognized to produce 
constipation 

The following tjTies were included in this presen- 


tation 

1 

Habit (irregularities) 

64 patients 

2 

Diet (indiscretion) 

35 

3 

Spastic (constipation) 

6 

4 

Atonic (constipation) 

14 

5 

Mechanical (causes) 

26 


METHOD OF 

STUDY 


- Throughout this procedure the patients were not 
permitted anv oral medication or enemas Each indi- 
\idual was obser\ed at regular intenals before and 
after routine procedure in oui clinic 

At the onset a complete gastro-intestinal stud\ was 
made roentgenologically bi administering 60 to 70 
grams of barium sulfate as a water suspension, after 
complete emphing of the initial barium meal, 30 
grams of bian was gnen to the patient dail 5 for one 
week, then a gastro-intestinal study made roentgen- 
ologicall\ as a second senes 'ttTiile the X-ra\ studies 
were made the dailj administration of bran was con- 
tinued Then the bran was discontinued for one week 
and the roentgenological studj repeated for the third 
time In our discussion of the three series of roent- 
genologic stud\ we refer to cecal emptying time and 
total emptj ing time as to results obtained “before ” 
“during," and “after” administration of bran 

RESULTS 

A Clinical 

In this group we studied a total of 135 patients, 
fifh -three males and eightj-two females These were 
classified into Group I, comprising 58 male patients 
and Group II of 82 female patients 

For purposes of discussion we subdivided each of 
the abo\e groups into class A to indicate which 
patients were chnicalh improaed, class B to show 
which remained unchanged and class C to indicate 
which patients became worse after bran intake 


Voujut i« 
Ni'xia I 

In the folloiving table we tabulate the clinical re- 
sults obtained in each of the groups described 


Table I 

Clinical observations made on 1S5 ■paitenls 



No of 
I’stfents 


Cllfiical ProCTes* by Ckxsei 


1 

No, of Patfenta in tach 

Groups 

Obsei^ed 

Sex 

A 

B 

C 

1 

B3 

Male 

43 

8 

2 

II 

B2 

Female 

1 

18 


Totn! j 

136 


107 

2G 

2 


The results of clinical observations recorded in 
Table I are subjectite findings giaen to us bi the 
patient The patients were instructed to record 
progress made as to daily bowel eaacuations before, 
during and after bran intake and we were obliged to 
accept their records as authentic In order therefore 
to be in a position to evaluate the accuraev of such 
findings these patients were studied bv roentgeno- 
grams before, duiing and after intake of bran so that 
a correlation was possible 

B Roentgenologic 

In recording the findings of roentgenologic studies 
it IS essential to consider the total emptj mg time and 
the cecal emptjang time of the gastro-intestinal tract 
According to Kopstein (2) a seventj-two hour 
emphing time of the cecum is considered as delaved 
motilitv and a ninetj-siv hour total emptj mg time is 
accepted as a delay in the gastro-intestinal tract 
The results recorded in the Table II show the 
number of patients studied by roentgenograms which 
demonstrates delav ed cecal and total emptj ing time 
while on bran 

Table II 


Roentgenologic observations made on 135 patieuts 





No. nf Showfni: 


No of 


Delayed Motility 

Group 

PaUenta 

Observed 

Sex 

Cecnl Time ; 

Total Ttere 

1 

63 

Mule 


I- 

11 j 

82 1 

Female * 


S6 

Total 

135 

1 

16 

C3 


Another item that became of interest is the question 
of improvement in bow el activitj with the aid of bmn 
as compared with bowel activitv recorded before bran 
intake and after bran was discontinued The following 
table shows the above comparison in 135 patients 
studied roentgenologicalh 


Table III 

Comparatnc roentgenologic study of 135 patients 



No of 1 


No of 

Patient* nith Delayed 
Emptylnc Time 

Cceal 

No, of latknte with Delayed 
Emptytnc Time 

Total 

Group 

Patient* I 

Observed j 

Sex 

Before 

1 Durinc 1 

After 

Before 

j During 

u 

After 

1 

I 1 

1 I 

1 1 

■Mnle 

12 

! 7 1 

1 

10 

30 

2T 

\ 

1 

33 

II 

1 OJ 1 

Feronle 

19 

0 I 

14 

CO ^ 

36 


62 

Total 

1 135 1 


31 

1 1« 1 

24 

yo ! 

1 CS 


84 
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DISCUSSION 

It IS essential to point out that the patients were 
studied subjectively and that the clinical findings were 
fuither verified by roentgenologic observation Our 
problem in geneial was to deteimine the effect of the 
administration of bian oially on bowel actmty 

In Table I it is evident that of 135 patients studied 
107 weie recorded as having improved clinically, 26 
remained unchanged in bowel activity and 2 weie 
woise 

In Table II it shows that of the 135 patients studied 
roentgenologically 16 showed delayed cecal emptying 
time whereas 63 patients only demonstrated delayed 
total emptying time of the gasti o-intestinal tract 
Anothei interesting study was to deteimine the 
number of patients that were classified as having de- 
layed bowel activity loentgenologically before intake 
of bran and after bian was discontinued by compari- 
son to the number legisteied as of delayed activiti 
nhile on bian Of the 136 patients studied 31 demon- 
strated delayed cecal emptying time before bian, 16 
showed delayed motility while on bian while 24 demon- 
strated delayed motility aftei bian was discontinued 
This illustrates the fact that of 31 patients wnth de- 
layed cecal emptying time, 16 w'ere improved as sub- 
stantiated loentgenologically while on bian Again, 90 


patients demonstrated as show’ing delayed total emptj - 
ing time before bian intake, 63 patients weie lecorded 
with delayed motility w'hile on bran, this means that 
27 patients weie improved as demonstrated roent- 
genologicalh in total emptying time of the gastro- 
intestinal tract Therefore, of the 107 patients that 
w’eie lepoited as impioved clinically we may record 42 
patients in whom improvement in emptying time could 
be verified loentgenologically 

CONCLUSIONS 

1 Of the 135 patients studied, 107 were improved 
clinically, 26 remained unchanged and 2 became woise 

2 Of 136 patients studied roentgenologically 31 
demonstiated delayed cecal emptying time befoie bian, 
16 show'ed delayed motility while on bran, showing 
that 15 were impioved while on bran Of 90 patients 
showing delayed total emptying time befoie bran, 63 
w'eie recoided with delajed motility' while on bran, 
showing that 27 weie improved 

3 Bian administeied orally aids bowel activity 
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Fluorescein — An Aid 


in Gastroscopy 


By 

H M ROBINSON, M D 

BROOKLYN NEW YORK 


INTRODUCTION 

F luorescein is a dve which has been used for 
decades to outline coineal ulceis A diop applied 
topically to the suiface of the eyeball seems to be ad- 
soibed to the ulcerated aiea and becomes visible bv 
the gieeiiish fluoiescent sheen localired to the aiea of 
the ulcei 

An application of this piinciple should be possible 
with erosions oi ulcerations on skin and mucous mem- 
biane surfaces 

In the surgical w'aids at the Conev Island Hospital 
w'e used the dve externally where there was a denuded 
area For example, a patient had an amputation of the 
thigh w'lth a lesultant granulating wound Fluore- 
scein was dropped on the wound At first the entire 
area of skin, granulation tissue and epithelialized 
suiface W’ere stained an orange color The room was 
darkened and the stained area obseiwed through the 
gasti oscope as though it wei e viewing a similar w ound 
in the stomach After a few' minutes the stain w'as 
concentrated in a small ii regular area giving a green 
fluoroescent sheen The suigeon remarked that the 
ulcer was actually smaller than it appeared to the 
naked eye without the fluorescein 

I shall now make reference to the use of fluorescein 
in peiipheial vascular disease This work has been 
elaborated by Kurt Lange, at the New York Medical 
College He has proved the low toxicity of the di ug in 


humans even when he used it in large doses such as 16 
cc of 5U fluorescein (C F Kiik) intravenously He 
has noted no leaction in 500 clinical cases He states 
that fluorescein is lapidly excreted in the uiine and 
it IS no longei visible in the plasma after five hours 
have elapsed In oui work topically in the stomach, we 
have used 10 cc of onlj Ity fluorescein, w’hich should 
certainly be non-toxic 

GASTROSCOPIC APPLICATION 

Reviewing the background of the drug as outlined 
above, w'e felt that it might be useful in outlining 
ulceis of the gastric mucosa, which might otherw'ise 
be overlooked oi be indefinite bj gasti oscopic exami- 
nation 

technique 

The Schindler procedure w'as unaltered except that 
10 cc of the fluorescein was pei'mitted to enter the 
stomach through the Ewald tube after the gastric 
contents had been diained The gasti oscope was then 
inserted and the stomach inspected in the usual 
manner 

The following cases are representative of twenty- 
tyvo cases in which this method w'as used 

CASE REPORTS 

Case 1 R M , Age 66, complained of epigastiic pain for 
four months coming on 1-2 hours after eating X-ray 
senes demonstrated a gastric ulcer on the lessei curvature 
pars media Gastroscopy was performed using 10 cc of 
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Ao-ihe If 


1% fluorescein This shoued a snial! area nhich was 
prominent because of a g^^een fluoiescent sheen The 
margins were irregularlj outlined and the base of the 
ulcer was depressed 

Diagnosis Gastric ulcer 

Case 2 M R., operated Mav 1942, for gastric ulcei- 
posterior gastro-cnterostomy being done. Post-operatively 
X-ray stud> revealed a normal functioning stoma Gasti-o- 
acopically there were two small areas which appeared 
greenish brown and fluorescent The mucosa near the 
stoma was quite reddened and the adherent exudate did 
not stain wnth the fluorescein Interpretation was localized 
gastritis with superficial ulcers — post-operative 

Case 3 H S , age 60, epigastric pain after meals for 
twenty wears Occult blood in stools, X-rav senes — 
negative 

Gastroscopv- — On anterior wall in pars media there was 
an area of cobblestone granulated appearance, orange red 
in color Superimposed on this area were two small areas 
of greenish fluorescence near the lesser curvature 

Interpretation — Hypertrophic gastritis with acute super- 
ficial ulcerative gastritis 

Case 4 A J , age 56, loss of 10 pounds in weight m 
past 6 months Constant epigastnc pains X-ray revealed 
a constant filling defect on the anteiior wall ncai lesser 
curvatuie Diagnosed roentgenologicallj as a carcinoma 
of the stomach 


Gastroscopicalh — The^ mucosa of the entire stomach ap- 
peared pale in color. 'The rugal folds were fairlv tmalL 
The blood vessels were vusible through the mucosa This 
was interpreted ns an atrophic gastntis The mass visa 
ahzed was the size of a walnut and reddish granular in ap- 
pearance. Small scattered ai-eas of fluorescent green repre- 
sented ulcerations of the surface of the tumor mas* 
Diagnosis 1 carcinoma of the stomach with ulceration 
of mucosa, 2 atrophic gastritis 

CONCLUSIONS 

Fluorescein has been used topicallv on the mucous 
membrane of the stomach instilled through the Ewald 
tube Gastioscop 3 was then done in a series of twentv- 
two cases 

Four cases with positive findings are reported to 
demonstrate that fluorescein has been helpful in visu- 
alizing superficial ulcers of the stomach The dve aids 
in outlining and demonstrating the ulcer gi'inga 
more accurate estimate of the diameter of the nicer 
ation 
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The Merits of Sigmoidoscopy Preceding a Barium Enema 

Study of the Colon 
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I T would seem veiy hazaidous to draw anj con- 
clusions from a single case report Speaking foi 
mvself alone, however, I have adhered to the proceduie 
indicated in the above title for a goodlv number of 
jears in mv private practice, and I believe I have de- 
rived from it not onlv a sense of precision in mj vvoik 
but a clear cut diagnostic aid The case covered bv 
this report is an e.\cellent e.\ample, and I therefore 
have ventured its publication 

A woman, aged sixtj -three, alreadv diagnosed as 
havnng bleeding internal hemoiThoids, came for ex- 
amination in Julj, 1939 The dominant 8>Tnptoms 
were A sense of incomplete evacuation of the bowel 
and a lepeated urge to empty several times in the 
earlv morning hours During the few days preceding 
she had noticed blood on the surface of the feces, oc- 
casionallj she bled franklv The entire clinical picture 
was of a verv short duration, and, save for the bowel 
Evuidrome general sv'mptormtologv and phvsieal find- 
ings were essentially negative A rectal digital ex- 
amination was non-informativ e except for a blood- 
stained vvithdiawn finger 

Sigmoidoscopj brought into view a mass, oasilj 
traumatized warranting a diagnosis of malignancv 
Barium suspension enema revealed no hesitation in 
the rtow of the opaque medium but canalization was 
noted at a distance of about four inches from the 


recto-sigmoid junctuie cephaloid The patient did not, 
however, expel enema fluid 

Roentgenogi aphj (Figs 1 and 2) did not disclose 
evidence in conceit with the sigmoidoscopit obser- 
vation, indicating the inadequacj in this case of roent 
genography not preceded bv sigmoidoscopy 

Dr Walter Grav Crump, Sr, at the Flower Fifth 
Avenue Hospital, New Yoik, extirpated the mass and 
fiom its location succeeded in performing an end to 
end anastomosis Dr L C Reid, pathologist. New 
York Medical College, reported as follows “Specimen 
consists of an irregular mass of whitish tissue 0 v ' 
cm in area presenting a markedh convoluted surface 
having the appearance of large intestine A portion of 
this surface is distorted bj an ii regularly shaped con 
voluted mass 3^ \ 5 cm in extent and approximately 
2 cm in depth A laige mass of lipomatous tissue is 
adherent to the entire structure Microscopic 

sections show a very abrupt transition from normal 
large bowel epithelium to an immature neojilastic 
glandular structure These immature glandular loops 
invade all coats and have the characteristic appear- 
ance of an adenocarcinoma (grade 1) There is an 
extensive inflammatory reaction present Sections of 
the small round piece of tissue show it to have a 
fibromuscuiar structure No evidence of malignancy is 
present Microscopic sections taken of tlie omentum 
tabs are negative for malignancv Pathological Ding- 
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Figr 1 


nosjs, Sigmoid, Adenocircinoma (Grade 1)” (Figs 3 
and 4) 

Under date of Soptembei, 1940, Di Crump reported 
the following “There aie no hard masses of cancer 
lecurrence in hei abdomen Her livei seems to be 
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Fig 3 

noimal and does not pioject bevond the nbs The 
histoij' of hei bowel function is evcellent ” He added, 
“It IS most lemarkable that we should have established 
such lesults after the lemoval of so laige a segment of 
bow’cl involved in cancel ous giowth — if our lesults 
could always be ns good as this suigeiy would be a 
joi That this woman is piactically free fiom 
sjmptoms IS thus fai a most gintifying lesult, and 
as far as phjsical examination is conceined. I find no 
evidence of lecuiience” Noi is there any sign of 
recun ence at the date of wniting, Decembei, 1942 
Clinicallv, the patient is in excellent condition 

DISCUSSION 

At the outset, a patient whose sj mptomatologj' calls 
for a colonic stud} must pi esent himself wnth the in- 
testinal canal piepared so that the tiact is fiee fiom 
stasis — a pioceduie lequiied for both sigmoidoscopy 
and loentgenologic stud} Time and effoit on the part 
of both patient and doctoi aie theieb} economized to 
advantage In the study of colonic pathology, most 
dependence is oidinaiih placed upon a post-evacuation 
X-rai film Had sole reliance been placed on this pio- 
ceduie in this paiticulai case, the essentially negative 
X-ray findings, unfoitunately suppoited by vague 
8}Tnptom3, would have led to a wiong negative dng- 



Fig 2 


Fig 4 
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nosis and the dela\ of radical mtenention To recall 
Dick’s classification of colon carcinomas from the 
standpoint of prognosis , there are those without nodal 
iniolvement and serosal extension, those with nodal 
extension, those uith nodal invohement and serosal 
extension The first, of course, offer most favorable 
prognosis A timel\ diagnosis means resectabihtj and 
no involvement of the regional or distant Ijmph nodes, 
timelj diagnosis pointedlj means timelj eradication 
If, in addition to timelj detection, there is the further 
advantage that the neoplasm is grade 1, of slow evo- 
lution, with no, or \erv recent metastasis, as in the 
case under consideration, post-operative longevntj is the 
gratifv ing result I am not unmindful of the fact that 
m proximal colon carcinomas, sigmoidoscopv will be 
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non-informati\ e, and sole reliance must be placed on 
the barium enema studj- A case was recenth referred 
to me with instructions to do a sigmoidoscopv onlv 
and the findings w ere negative A roentgenologic studi 
disclosed a napkin ring defect, luckih without regional 
or remote metastatic involvement 

CONCLUSION 

The two procedures under discussion cannot be dis 
sociated. Either thev confirm each other or, when one 
jields no evidence, the lesion is detected bj' the other 
Through a combination of both procedures the chances 
of avoiding a wrong negative diagnosis are materialh 
enhanced, and in the piesence of a lesion the clinician 
obtains a well supported affirmative diagnosis 


Allergy as a Factor m Thrombosis 
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JOHN A TURNBULL JI D 

BOSTON MASSACHUSETTS 


T he phenomena which we have agreed to designate 
as ‘allergic,’ appear to have a common origin, no 
matter how vvidelj different their manner of mani- 
festation This origin would seem to be certain dis- 
turbances in the phjsical and colloidal-chemical 
mechanisms of the blood and other bodv tissues The 
ev idence in substantiation of these assumptions is the 
identitj of the blood and tissue changes in different 
species of animals used in experimentation, and in 
different human beings whose outward manifestations 
mav be as wideh vanant in nature as are gastro-in- 
testinal allergv and — let us saj — angioneurotic edema 
Though we have learned much about allergv in the 
past two decades our knowledge has not jet reached a 
point wheie we can offer ourselves an exact expla- 
nation of the phjsio-chemical disturbances which we 
have learned to recognize The most reasonable hvpo- 
thesis is that such disturbances are the manifestation 
of stimulation and depression of cellular activitj Such 
cellular disturbances constitute an alteration in normal 
function which we recognize as a “crisis,” reaction, 
01 sjTnptom-complex related to definite causal factors 
(1) The important step is to recognize the under- 
Ij ing similantv of these different manifestations We 
must disregard superficial differences in looking for 
this basic similaritj 

The idea that femoral thrombosis might be an 
allergic manifestation was suggested to me bj the 
historv of several patients who consulted me for other 
phvsical disabilities In each case thrombosis loomed 
large in the clinical picture, although it was not re- 
garded as the chief factor in the patient’s ill health 
The success which attended treatment applied in ac- 
cordance with this view is the occasion for this paper 
Consultation of such authorities on medical practice 
as Osiers Modern Medicine or Delafield and Pruddens 
Text-hook of Pathology, or the System of Medicine 
edited bv Sir Clifford Allbutt informs us that Throm- 
bosis IS the formation of a clot or solid coagulum in 
the blood vessels or heart of the living animal, the 


coagulation or agglutination of the formed elements 
of the blood into a more or less coherent mass during 
life 

The formation of a thrombus is usuallv the result of 
a traumatic injurj to a blood vessel, it maj follow 
compression or dilatation of such a blood vessel Again 
invasion of the blood v essel bv infection or some other 
disease agent maj" result in thrombosis of that vessel, 
and anv factor bringing about retardation of the rate 
of circulation of the blood raaj act in like manner So 
long as the endothelial lining of the vessels is intact 
simple retardation of the circulation alone probabh 
would not result in the formation of a thrombus 
Coagulation will, howev^er, be favored bv anv patholo- 
gic changes in the endothelium, such as inflammation 
degeneration, calcification, or the mere presence of 
bacteria in the circulating blood The entrance of bnc 
terial toxins in the blood stream, such as occurs in 
puerperal infection or the secondarv infection of ma 
lignant growths, offers peculiarlv favorable conditions 
for thrombosis (2) Thus, it takes place not infrc- 
quentlv m the course of infectious diseases and mav 
also complicate the conditions of malnutrition and 
general cachexia seen in manj acute and chronic 
sjstemic diseases 

Nearlv a quarter centurv ago, Ludwig Aschoff (3) 
delivering the Cartwright Lecture before Columbia 
Universitv’s College of Phvsicians and Surgeons, 
enumerated the chief causes of thrombus formation ns 
follows (1) Changes in the blood plasma (diminished 
or increased coagulabilitv ) (2) Changes in the blood 

elements (Increased or diminished powers of agglu 
tmation) (S) Changes in the blood flow (slownng and 
formation of eddies), and (4) Changes in the vessel 
wall itself (endothelial damage) 

Although it IS generallj admitted that fibrin coagu- 
lation must in some wav be increased, in order to 
permit thrombi to form, the existence of increased 
coagulabilitv is not according to Aschoff, the first 
stage of thrombosis Important changes in the mor- 
phological constituents of the blood must precede it 
As the result of an exdended series of animal experi- 
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ments ho concluded that the ‘^Io\Mng of the blood 
stream and the alteration of the blood elements them- 
sehos, especialh alterations of the blood platelets, are 
the chief factors m the pioduction, not onlv of the 
static, but of to\ie thrombosis ns well In static 
thiombosis retardation of the rate of circulaton llo^\ 
is of prime importance, for the toxic varieties, changes 
in the blood elements have the dominating influence 
This concerns the first phase of the thrombotic 
process Coagulation of fibrin seems inevitablv to 
follow thiximbosis fi om anv cause But the first stage 
IS the erection of a moiphological stiuctuie bj a 
process of anghthnaiiov Fibiin feiment can then be 
piovided bv the elements which have agglutinated 
Coagulation of these elements is thus piomoted, and 
the fccoini p/iObP of the thrombotic pioccss is ac- 
complished 

The part plaved bv infection in the oiigin and es- 
tablishment of thimmbi is mimmi/ed bv Aschoff Later 
writers are still divided on this question "In the case 
of distant thrombosis the infection usuallv ai ises in 
alreadv existing thrombi and cannot be regal ded as 
the souice of the thrombosis but rather as an ac- 
cnmpanving oi induced phenomenon aftei opei- 

ative jirocedure, oi in aheadv established infection 
thrombosis at a distance is of fiequcnt occuircnce It 
IS well known that in acutclv progressing septic c.ascs, 
thiombosis at i distance is much laier than m sub- 
acute or chronic cases That in itself speaks against 
a direct action of infection” 

After extensive animal experimeiiLation and check- 
ing of the findings of others, Rosenthal (4) concluded 
that stasis and endothelial injurv do not leid to throm- 
bosis, although both mav plav important loles Blood 
clidjtffcs arc prcicqvisitc (italics mine) But when he 
comes to discuss the natuie of the changes, Rosenthal 
docs not speak so positivelv Reviewang the literatuie, 
he tells us 

Dietrich (5) 'championed the impoitance of in- 
fection in thiombosis Ho agreed with Klemen- 
siewicz that a thin lajer of a homogeneous sub- 
stance forms on the endothelium at the site of the 
thrombus This, he explained, is the lesult of a 
sensitiration of the endothelium, after which there 
IS a direct reaction between endothelium and blood 
to foim the thrombus All these factois are di- 
lectlv influenced bj chronic infections, stasis 
merely acts in localizing the clot Experimentallv 
sensitization of an organism has lesulted m foci 
of endothelial prolifeiation Actual thiombosis 
has been pioduced when suppuiation was intio- 
duted with stasis (Dietrich and Schroeder, Millei 
and Rogers) Jueigens, b> the use of a capillaiy 
thi ombomotei , found an increase in clotting time 
in infections 

Pfleidorei (6) discussing the inciease of embolism 
and thiombosis in post-vvai Germanv, hazaids the 
opinion that sensitization to vaiious ai tides of food 
to alcohol or to tobacco, may be a predisposing factoi 
111 the pioduction of these lesions of the blood vessels 
He legards this as of more etiologic impoitance than 
infection Duiing the past jeai two wiiteis in the 
Get man language have added data in legaid to the 
part pkiyed by sensitization in the foimation of 
thiombi The Russian obstetiicians, Szerdjukoff and 
Jegoroff (7), reported upon an autopsy peifoimed on 
the bodv of a woman who had died of malignant 
metastasis two venis after panhjsteiectomv, followed 


bv extensive Roentgen irradiation, the original lesion 
being cancel of the uteiine cervix The immediate 
cause of death, however, was thrombosis of the left 
iliac and femoral veins Neciopsv, much to the authors’ 
surprise, showed no cancel cells in the veins, nor in 
the thiombotic masses which occluded them The 
theoiv IS advanced that the decomposing products of 
the oiiginal cancer, which vveie lendeied more toxic 
because of the additional tieatment bj Roentgen-ravs, 
had entered theciiculation and so sensitized the intima 
of the blood vessels as to cause formation of thrombi 
The condition theiefoie, might be legaided ns an 
nlleigic reaction 

The lesults of the animal experimentation carried 
on bv Knepper and Waalei (8) at the pathological 
laborntoiies in Oslo, Sweden, likewase tended to con- 
fiim the theoiv that sensitization mav be lesponsible 
foi thiombosis Bv intravenous injection of certain 
antigens thej pioduced in the laige blood vessels of 
then subjects a condition which they term "hypei- 
eigische aiteiiitis,” that is inflammation of the intima 
of the artel les because of the piesence within these 
vessels of an excessive amount of the cigin — the 
substance supposed to be present in the bodv fluids 
which, bv uniting with the allci gin of the infecting 
matciial, pioduces alleigy In then fust expeiiments 
the Swedish investigatois used fiom 20 to 30 cem of 
the selected antigen Latei they found that when the 
expeiimental animals weie made to exert themselves, 
thus putting an inci eased buiden upon the heart, a 
much smaller quantitv of antigen sufficed to induce 
the condition in the ai tei les — 1 to 2 cem , being enough 
to affect the chief oigans of the vasculai svstem — 
lungs and heart 

Though these lesults may seem lathei meagie evi- 
dence for confiimation of the theory that alleigy mav 
play a deciding lole in the pioduction of thiombosis, 
it IS certainly highlv suggestive, even if it cannot be 
termed conclusive In anv event the subject would 
seem to be of sufficient impoitance to vvaiiant the 
publication of the following case leports It is to be 
hoped that others who have had similai expeiiences in 
clinical woik, will be encouiaged to report what thev 
have seen and the conclusions which have been diavvn 
thei efiom 

CASE REPORTS 

Case 1 In July, 1914, 1 was able to institute an Anaphy- 
lactic Clinic at the Massachusetts General Hospital, which 
I conducted foi the succeeding five years In the couise of 
mv vvoik theie, while making a cutaneous test upon a 
patient's foi cm m, jnst bdow the nnticubical space, I noted 
within three minutes, a local reaction of reddening at the 
bite of scarification In five minutes more this ledness had 
extended along the median cephalic and median basilic 
veins, while a wheal foinied at the oiiginal site A 
brightening redness travel sed the course of the cephalic 
vein ns fai as the aciomium process, while on the track of 
the basilic, on either side the biceps, the coloration i cached 
the point where this vein pierces the deep fascia just below 
the middle of the aim The redness in wheal and along 
the veins reached a maximum of biightness in about 
eighteen minutes, maintained this tint for about eight 
minutes, and then gradually faded In 20 minutes the coloi 
had entuely disappeaied and the patient suffered no 
gi eater inconvenience than some itching at the site of 
scarification 

I several times tested this same patient in this wav, to 
demonstiatc this peculiai leaction, alvvays being able to 
obtain it when I selected the same site for intioducing 
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the test material To me this unusual reaction — among 
thousands of scnsitiration tests made annnallv under 
practicallj identical condihons — 'indicates that substances 
to which an mdundual is sensitii-e may induce inflamma- 
tion in the vascular system if the conditions are fasorahle 
In this particular patient it is possible that only the walls 
of the seiiis, and not the endothelium, were affected bj the 
sensihzing protein Or, if the endothelium was affected, 
there wins not a sufficient disturbance of the %cnous endo- 
thelium, or a sufficient length of time to induce those blood 
changes which would ha\c brought about thrombosis Had 
it been possible to repent this experiment at short inter- 
vals, so that the inflammatory condition would have been 
kept up, blood changes enough to induce thrombosis would 
probnblv have occurred 

Writing in Christopher’s lecentlj published Text- 
hooh of Surgery by American Authors, de Tnkets (9) 
would seem to hold a similar view, vvlien he states 
In addition (to trauma) one must consider an 
increased reactivity of the vascular endothelium 
to injuries of bacterial or toxic nature Thus it 
has been possible to sensitize the vascular endo- 
thelium exponmentallv vvalh bacterial protein or 
split pioducts of protein Such an intima is in a 
state of V ulnerabihtv and responds with fibrinous 
exudate at the slightest provocation, thus givang 
the initial impetus for thrombosis The conception 
of such a vascular allergj ex-plnins many of the 
hitherto unexplainable findings in spontaneous and 
post-operative thrombosis, or migrating phlebitis 

Case 2 On January 20, 1920, a manned woman of 63 
years consulted me for prccordial pain For the prevaous 
two vears she had suffered frequent attacks when the 
knife-sharp pain radiated to the left shoulder and down 
the arm to the finger-tips These occurred nearlv every 
dav, between 2 and 4 in the morning, or at anv time on 
the slightest extra exertion or excitement. She at once 
gave me an exposition of these svniptoms, for the mere 
excitement of coming into the presence of a stranger, pro- 
duced a typical attack during which she could only gasp, 
with her hand over the prccordial area, ‘T can't talk, I’m 
having on attack of just w hat I came to see you for ” 

In taking the history (when the attack had passed) she 
informed me that there was alwavs the passage of much 
flatus during the attacks, although they did not seem to 
bear any lelation to eating I found the right log slightly 
lai-ger than the left, wath skin and subcutaneous tissue 
thiA and indurated The skin of the leg had a mottled 
'appearance, while numerous varicose veins were in en- 
dence on the lower third of the thigh, extending down to 
the knee. She complained of continuous pmn on the inner 
side of this leg, usually worse at night so that massage 
was necessarv before she could go to sleep The leg con- 
dition had originated after childbirth in 1886 (35 years 
prevnouslv ) but had been much worse since the onset of 
the prccordial attacks two years before. The right femoral 
vein proved very' sensitive to palpation, giving a feel ns of 
a hard cord for its entire length 

The familv history was suggestive onlv in the finding 
that a sister had suffered from arthritis. The patient her- 
self had as a child been subject to “sick headaches ” After 
I had made the tests to ascertain the foods to which she 
was sensitive, a diet was outlined in accordance wath the 
test findings The patient wms very skeptical as to the 
possibility' of a mere diet relieving her of the prccordial 
pain, or lessening the almost lifelong difficulty with the 
right leg When she had been persuaded to try it for two 
weeks, she remarked, "If I think it is doing me any good, 
^IH telephone vou for an appointment.*' 

The appointed fortnight ended after five days of severe 
snowstorm The patient arrived at the office after a 
strenuous journey in a taxicab, through streets still 
blocked with suow She had had “excitement a-plenty” 


being tumbled about the taxi in all directions, but she bad 
^ffered no prerordial attack She had not had one smee 
beginning the diet The right leg had almost ceased to 
pain, onlv slight rubbing gave complete relief, the soreness 
and swelling had entirely disappeared On examination the 
varicose veins could not be seen 

She remained well until June 20, just five months after 
the institution of the dietary restrictions On that day her 
husband persuaded her to eat some salmon — one of the 
foods to which she gave an allergic reaction Withm five 
hours there was severe prccordial distress, accumulation 
of flatus, swelling of the right leg, and return of the 
tender, cord-like swelling of the veins These symptoms 
reached their apex in 24 hours, then gradually receded, so 
that after file days of strict adherence to the diet, she was 
free from pam, and all evidence of venous inflammation 
had subsided 

It is probable that the same changes which were ont 
wardiv visible m the femoral vein took place in the coro- 
narv arteries, although the inflammation was not severe 
enough to cause complete occlusion 

Case 3 A married woman, aged 33 vears, had suffered 
from abnormal frequency of bowel evacuation for meie 
than eight months previous to consulting me on July 5, 
1933 The attacks appeared to come in cycles although 
she never had less than four evacuations a day The cycles 
appeared to be six days in length, the number of move- 
ments on the sixth day being often as high as twelve, ac 
compnnied by severe cramps At the peak the feces would 
bo black in color, the tint gradually lightening as the at- 
tack receded, until a few days preceding the onset of an- 
other attack the color would be a light vellow Gas was 
present all the time, increasing as the attack became more 
severe. Three days before the onset there was always a 
"bad taste” in the mouth, and later abdominal pain (worse 
in the lower left quadrant), cold extremities and general 
chiUiness, general physical maJaisc and great mental de- 
pression She had had eczema as a child, urticaria from 
the age of fourteen, and headache at the end of the 
menstrual period the onset of which had been at the age 
of 16 years The flow started regularlv on the 28th dav 
but after a two-dnv normal flow, would “dnbble” for a 
short time, and then “spurt” about the fourth and seventh 
days 

Examination showed eczema still in evidence on tne 
chest, low down to the right of the sternum, both sacro- 
iliac joints were arthritic, while the right femoral vem 
displnved a cord-like hardness and great tenderness on 
manipulation The femoral varicosity had persisted since 
childbirth twelve years before, and the pain and soreness 
were said to be worse preceding a storm and at night es 
peciallv if walking were mdulged in during the preceding 
dav The laboratory reports were 
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A diet was prescribed in accordance with the results ob- 
tamed from cutaneous testing Turnbull Diet No 9 bs 
proved most effective in arthritis (9) No other treatmen 
In two weeks there was complete relief from the bo^ 
disturbance, the arthritis had disappeared, Jind the cord- 
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like hardness and tenderness in the femoxnl vein was com- 
pletelj relieved Bowel movements were reduced to two or 
three per dav at the maximum, and the other symptoms 
subsided permanentlj 

In this case there was a definite history of allergy in the 
childhood eczema and urticaria Increased sensitization in 
adult life led to the intestinal tiact and venous alleigy at 
a Intel period Although femoial thrombosis following 
childbirth is occasionally seen, it is a laio condition, and 
doubtless, theie is always a predisposing cause for its oc- 
ean ence at this time In the alleigic condition of this 
patient, long previous to pregnancy, we can trace the 
factor which caused changes in the blood stream and the 
veins themseKes Inflammation of the endothelium, mth 
blood coagulation, and later agglutination of the fonned 
elements is a logical sequence, and explains the aithiitis, 
the pain and soreness in the femoral vein and the other 
distressing symptoms, as well as the intestinal alleigy 
which produced the frequent bowel movements 

Case 4 Excruciating pain in hei right leg bi ought to 
me in consultation, a mained women of BO yeais, whom I 
first saw on Februarv 24, 1930 The condition had first 
been in evidence in 1900, when the patient was 20 veais 
of age Pain and soieness on the innei right thigh had 
inci-eased in intensity t*or five veais Theioafter the con- 
dition had remained stationary, but the pain and sensation 
of weight in the right leg had always made walking diffi- 
cult if not impossible Consequently, she had remained in 
bed much of the time, as she was only comfortable when 
she could maintain the leg out of the dependent position 
A severe uteiine hemorrhage ten years before (1920) had 
necessitated hysterectomy for fibroids There had been no 
pregnancies, and no history of allergy could be recalled by 
the patient She had been "tired all the time " Amputation 
of the affected leg had been advised bv a well known 
surgeon when she was 31 years of age 
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Examination of the leg showed it to be greatly swollen, 
the patient complaining that the pain radiated from the 
groin, along the innei aspect of the thigh, back of the 
knee as far ns the toes, the entire leg "feeling as if it 
would bui-st.” The slnn was white and glistening, some 
mens shownng papillation 

Detecting in this case an analogv of Cases 1 and 2, I 
decided to place this patient upon a diet, as indicated by 
cutaneous testing, despite the absence of any diiect history 
of alleigy As the patient complained that the pnm ex- 
tended into the saciu-iliac and lumbar regions it seemed 
piobnblo that there was a continuation of a thrombosis of 
the popliteal and femoial arteiies into the external iliac 
and mteiainl iliac veins Some idea of tlie amount of 
swelling niav be gained by comparison of the measuic- 
nienls of the right and left legs at the beginning of treat- 
ment by diet 

Within two weeks of the time this patient was placed 
upon a diet, the ingiedients of winch were determined bj 
caieful cutaneous testing, there was a mniked i eduction in 
the tenderness and haid cord-like feeling in the popliteal 


and femoial veins, the tension and induiation of the skm 
of the leg, and m the pain and soieness thioughout that 
area The papillary condition disappeared and the pain 
pieviously experienced in the sacro-ihac and lumbai 
regions was almost completely relieved Improvement con- 
tinued until at present this woman takes a new interest in 
life, is no longei “always tired”, the leg itself has lost its 
sensation of leaden weight, so that she can once moi e enter 
upon the usual social activities of her position in life. The 
blood pressuie is now systolic, 128, dmstohe, 76 So long 
as she adhers strictly to the presciibed diet this patient 
remains piactically free from hei fonnei symptoms, but 
no sooner does she eat anv forbidden foods than the leg 
begins to pain, and soreness along the popliteal and 
femoial veins is once more in evidence At the beginning 
of 1033 she developed head colds and soie throat, and on 
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close questioning admitted that she had been taking milk, 
which was on the piohibited list Omitting the milk from 
hei diet did away with these lespiiatory reactions, and 
she has since lemained well After 3 months on the diet 
theie was a i eduction m the measurements of the right leg 
aveiaging moie than two inches throughout, and this im- 
piovenient has been steadily maintained, although the 
light leg remains peiceptibly laiger than the left 

COMMENT 

These foui cases, taken m connection with leports 
pievnouslj' made in hteiatuie, stiongly suggest an eti- 
ological lelationship between alleigv and thiombosis 
It 18 notevvoithy that only one patient came undei my 
attention because of thiombosis pnmaiily The con- 
dition piesented bv the patient in Case 4 might 
properly be teimied ‘elephantiasis,’ which is defined by 
Warthin as "Those affections of the skin and subcu- 
taneous tissues, chaiactenzed bv a hyjierplasia of the 
connective tissue, eithei diffuse oi localized to the 
blood vessels, lymph vessels, oi nerves The most 
common variety, however, is that one involving the 
lymphatics ” This woman’s condition suggests that 
the relatively rare instances of elephantiasis wheiein 
the blood vessels are affected, may oiiginate in an 
allergic tendency on the part of the individual mani- 
festing the reaction 

In these three patients aside from the evidences of 
thiombosis there was a different actompanvmg con- 
dition in each — angina pectoiis m Case 2, pei iodic 
dinrihea in Case 3, and unilateial hypeitiophy of the 
leg in Case 4 The lelationship between these allied 
conditions, and the sensitization of the mtima of the 
blood vessels common to all three women, is easilv 
lecognized The piompt lelief of svmptoms, on the 
elimination of sensitizing foods from the dailv lation, 
18 exceedingly striking 
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The agreement of the conclusions which 1 have 
drawn from these few cases, and the generalizahon of 
de Takdts and others, which ha\e recentlv received 
considerable publicity, should stimulate more extended 
research along the lines indicated 

EEFERENCES 

1 H a ntin . Tatil J The Basis of Allenric Phenomena, J it A 
bccxii 2001 June 21 1024 

Z. Delafldd F and Prudden, T M Textbook of Patholo^ 13th 
PP 3M8 N Y*. Wmiom "^ood & Co 1926 
8 Aschoff Ludwriir Thrombosis Int Med xU 508 I9IS 


^oun^e 10 
Nljjbce J 


arSTpclt E“WJnn. 

ThrmnW E«]k,I^ 
18 m '‘ WchmeSr, lxxv3S9 

Kmppct R. and Waaler G HrPtrerjtUche ArUnitii der Kani 
rad LnnBTOeefaMe bel funkUoneUer Belastnnc T ireW . aSi.r 
.fpoth Axat » PAynoi, Micir 587 IStB 

K®"*. Throinbeata and ThrombopbldjltU Cbririnnher. 

Tertboot of Sxrscn; bn American Authore Chap IX o its 
19S6 'Varcular Syatm) PhlladelphU W B Satmden Ctt, 


Meckel’s Diverticulum Containing Calculi 

Gise Report 

By 

F TV MULSOW, M Ph D 

CEDAR RAPIDS IOWA 


Ai\IONG the acute abdominal conditions which 
present diagnostic difficulties, diseases of the 
Meckel’s dn erticulum are usually considered In a re- 
\new of the literature onl> 9 previous case reports of 
calculi in a Meckel’s diverticulum xi ere found In the 
early reports these stones were thought to be gall 
stones because of their appearance 
Among the early case reports is one described bv 
Beach (1) which occuried in a woman 62 jears old 
The stone was the size of a pigeon egg, and was found 
in a sac lined yvith intestinal mucosa connected to the 
lower ileum and adherent to the urinar> bladder 
Sherren (2) reports the case of a man 38 jears old, 
who had symptoms of recurrent appendicitis and 
about 6 months later passed yvith the feces what ap- 
peared to be gall stones A few months later at an 
abdominal operation, the gall bladder yyas found to 
appear normal but a Meckel’s diverticulum yvas found 
filled yvith manj small blackish stones These atones 
yyere found to contain cholesterol, calcium oxalate, and 
bile pigments Sherren refers to 4 previous reports, 
but in only one of these yyas I able to read the original 
report, the one reported by Znojemskj (3), yyho oper- 
ated upon a boy 18 vears old and found a ^Meckel’s 
diyerticulum containing what he called a gall stone 
incarcerated in the outer retrocecal recess The other 
cases referred to yyere the one bj' Beal (4) yyho at an 
autopsy of a boj that had died of peritonitis from a 
perforated Meckel's diverticulum, in yyhich he found a 
cherry stone, the coriaceous coy enng of several orange 
pips and 2 masses of irregular form resembling con- 
cretions found in the intestine of horses The two 
other case reports to yyhich Sherren referred were bv 
Galeazzi (5), who found an apparent gall stone in the 
puiulent contents of a Meckel’s diyerticulum and Hol- 
lander’^(5), yyho operated upon a man for apparent 
acute appendicitis but found instead a gangrenous 
INIeckel’s diverticulum filled yyath yvhat he considered to 
be gall stones, and yvhich were faceted and contained 
cholesterol 

Drummond (6) reports the case of a 27 year-old 
man, who at the operation yvas found to haye a small 
stone yveighing 12 grains, which had perforated the 
Meckel's diverticulum and yvas free in the abdominal 


cayntv This stone was found to contain fecal material 
and bile pigments 

Hanke (7) reports the case of a 69 year-old man 
yvho died of cardiac failure and hjpertension and at 
the autopsy he found also chronic cholecj^titis and 
cholelithiasis and a Meckel’s diverticulum which con- 
tained 15 apparent gall stones About half of these 
were faceted and the size of a pea and the rest were 
smaller and faceted These stones were later examined 
chemically and with the spectroscope bj Gerlach (8), 
yyho found that they conteined considerable amounts 
of zme and small amounts of led, coppei, iron, mangan- 
ese and silicon He found the composition of gall 
stones quite different 

Hagler and Steyvart (9) in discussing the foreign 
bodies that had been found m the Meckel’s divertic- 
ulum, make no mention of stones being found in it, 
but mention coproliths, apple seeds, cherrv stones, i 
needle a Jlurphj button, fish bone, and pieces of 
orange peel 

Quenu (10) reports a case of a Meckel’s divertic- 
ulum which yvas found in an inguinal hernia and 
which contained a calculus 

CASE REPORT 

This man, Mr F E , a 48 year-old farmer, while at 
yvork in the field about 11 a m., was seized yvith sudden, 
severe, cramping epigastric pain He felt faint and began 
to sweat profuselv He had no nausea or vomiting, ai 
though his bowels had moved apparentlv normal tsvice 
during the morning and forenoon He gave a history of 
having had 3 similar attacks which quickly subsided ^ 

On arrival at the hospital the temperature was 98’ the 
pulse GO, respirations 20, and the blood pressure 130 ’90 
He complained of severe pain and deep tenderness 
epigastrium There were no abdominal masses or ngiditj 
The heart was not enlarged to percussion The 
sounds were faint and no murmurs could be heard The 
unne was slightly alkaline and showed a trace of albumen 
The white blood count yvas 11,300 

With so little definite abdominal findings, absence ot 
fever, and low white count, a consultant yvas called The 
medical consultant considered the possibility of coroMO 
occlusion because of an inverted T, in the electrocam o- 
gram and the other physical findings 3Iorphine yvas 
for the pain and for rest. The next morning the white 
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blood count was 16,000 There u as nou diffuse abdominal 
pain and muscle rigiditi, and a diagnosis of an acute ab- 
dominal condition \%as made 
About 22 hours after entering the hospital, the surgeon. 
Dr C B Meffert, found at the operation a small amount 
of free fluid in the abdomen and a bluish nodular mass, 
resembling a kidney, slightly to the right of the mid- 
epigastrium On further exposuie this was found to be a 
large gangrenous Meckel’s ducrticulum impacted nith 



Fig 1 Meckel’s diverticulum with stones in it 


extensive gangrene of the mucosa which had the ap- 
pearance of intestinal mucosa. 

The pathological diagnosis was gangrenous Meckel’s 
diverticulum with calculi impacted in its proximal 
lumen, and acute appendicitis vnth a concietion in its 
lumen 

DISCUSSION 

Repoits of calculi in Meckel’s diverticulum aie very 
raie Onlv 9 previous leports of this condition could 
be found, yet it has been estimated by various authois 
that 1 to 2 pel cent of people have a Meckel’s divertic- 
ulum There aie many lepoits m the liteiature of dis- 
eases of it, yet onlv 2 case reports of calculi m it could 
be found in the American literatuie Such calculi 
when seen in X-raj examinations might be mistaken 
for calcified lymph nodes, lenal calculi oi phleboliths 
These stones have the appearance of gall stones and 
have been mistaken foi gall stones in a few instances 
It appeal’s, however, that by proper physical and 
chemical examinations thej can be distinguished from 
gall stones In the present case the stones weie obvi- 
ously formed in the diverticulum The association of 
an acute appendix with the acute diverticulitis or 
other acute abdominal conditions is not unexpected, 
and in the present instance reveals the value of a 
thorough exploration where possible in acute abdomi- 


/ 


stones Because of its thick wall it was difficult to re- 
move The appendix was also acutely inflamed and pos- 
terior and medial to the cecum It was closely adheient to 
the posterior peiitoneum 

PATHOLOGICAL REPORT 

The Jleckel’s diverticulum is 9 bv 6 bv 4 cm It is 
blackish red and has a foul odor The w-all is 5 to 12 
mm thick and contains considerable fattj tissue Its 
cavitv IS filled wath 6 laige faceted biownish stones 
and a small amount of bloody puiulent fluid The 
lai gest stone is 3 6 cm aci oss bv 2 6 cm thick and is 
impacted into the mouth of the diveiliculum The 
other stones are flat, and slightlv elliptical The largest 
one is 3 by 2 3 bv 1 cm and the smallest is 2 4 b\ 18 
by 7 mm One stone was bioken and found to be 
formed in layers and contained fecal mateual, bile 
pigments, and calcium caibonate Anothei stone was 
given to the patient and the dneidiculum with the re- 
maining atones are shown nr the photograph X-iaj 
examinations of the stones show' them to be formed in 
layers and to contain material that is opaque to the 
X-rag 

Micioscopic sections show'ed the wall to contain con- 
siderable fat and scar tissue, with mnnv leucocvtes and 
red cells scattered through the sections Theie was 



Fig 2 Meckel's diverticulum and its stones 

nal conditions The patient made an uneventful re- 
covery and has had no further trouble 

CONCLUSIONS 

A case is reported in which calculi were formed and 
became impacted in a Meckel’s divei-ticulum Such 
calculi have been mistaken for gall stones and in a 
like manner might be visible upon X-ray examinations 
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Tfie Normal Appearing Gall Bladder 

(Report of 32 Operated Gses, With Long Follow Up) 

By 

J RUSSELL VERBRYCkE, Jr., M D * 
WASHINGTON, D C 


T O opeiate for cholecistitis, after careful studj of 
the patient, onlj to be confronted by a bluish organ 
of soft consistencj and e\en perhaps without ad- 
hesions, IS one of life’s most embarrassing moments 
to the conscientious surgeon Hopefullj, and also 
woefullj, he examines everything else in the abdomen 
to find another cause for the abdominal symptoms, re- 
moidng the appendix, if it has been left for him With 
nothing else found the operatoi goes desperatelj back 
to the gall bladder foi a final decision There raai be 
a lack of lustei, a bit of yellowish discoloration in 
places but again it may appear blue and normal to 
sight and touch Should it be removed, or not’ 

To remoie an organ, e\en one with the relatiiely 
unimportant functions of the gall bladder, does not 
appeal to one as being a good thing to do if there be 
no disease On the other hand, it is even worse to 
close the abdomen, ivithout accomplishment, onlv to 
haye the patient complain of the same sjmptoms which 
originally prompted the operation 
Cattell feels that a gall bladder should be removed 
when theie is a history suggesting cholecystic disease, 
when the graips are suspicious or show pathology and 
wheie other gastro-intestinal disease is ruled out He 
savs, “If sufficient evidence existed to cause operation. 
It should be removed in the absence of other pathologj 
to account for sj raptoms ’’ 

Graham once said m a discussion, “I would rather 
trust the results of cholecystographj than rav senses 
of sight and touch at operation,” and proceeded to 
show seiGial specimens of marked strawbern disease 
with the serosal surface entireh normal 

I thoioughlj agree wuth both of these pronounce- 
ments After seeing some gall bladders left in with a 
continuance of s 3 mptoras and aftei remoiing several 
which in spite of typical sv mptomatologv , and non- 
vusualization, appealed quite normal and after finding 
mucosal disc ise or even small stones which could not 
be felt before removal and finallv after seeing relief 
of the symptoms, 1 now have no compunction when 
confronted with these circumstances and when no 
other pathologj can be found 

From a fairlv large gall bladder series I have col- 
lected d2 such cases of comparative!' noimal appear- 
ing gall bladder- which I have removed Some were 
not normal in that adhesions were present In others 
there was hepatitis but in none was there much gross 
puthologv of the organ itself evidenced bv sight or 
feel at the operation 

It IS thought to he of interest to present these cases 
and then outcome particular]' in view of the rather 
poor end results which have been reported follovnng 
opei-ation on the non-calculous gall bladder which maj 
have been even more grossh diseased than those 

*Cm 0H««t (I a«Uo-lnl«iUnlil Surr'-rr) to GsrfltW Nemoriol IIotpI 
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chosen for this series All were carefullv studied be- 
foie opeiation from a general and gastro-infestiin] 
stand-point Some were operated upon before the dajs 
of cholecj stographv but the rest were X-raved 

SyJIPTOMATOLOGY 

Upon analvsis we find the symptoms and Mgns of 
the cases in this series to be not verj different from 
those in anv series of chronic cholecvstitis, wati or 
wothout stones There were 29 women and 3 men, of 
the usual ages for gall bladder conditions 

Fourteen (43“^) had colickj pains, to real coho 
Thirteen (40rj.) had pain of aching or dull character, 
two (6%) a distress or full discomfort onlj, and three 
(flej.) onlv complamed of “indigestion” with pas and 
soreness 

Seven either gave a history in the past, or at the 
time of e-\amination had one or more acute attacks 
with fever and leucocytosis These were the cases 
which most amazed me bj the paucitj of pathologic 
evndence at operation Obviously however the cause 
was removed since none of the seven had anv subse- 
quent attack 

The usual variety of other abdominal symptoms 
such as gas, qualitativ'e djspepsia, etc, was present in 
this series as will be noted in the case histones 
Localized tenderness over the gall bladder was found 
at the time of study in 22 or about In nearly all 
it became more marked in the upright position and in 
some was onlv elicited in this way Localized muscle 
stiffness accompanied the tendeioioss in 9 

CHOLBCYSTOGRAMS 

Films were made in 22 of the series Onlv three 
gave normal function In 7 there was no vasualization 
while 11 weie called “pathologic without stones" and 
one “pathologic wath atone” Apparently function was 
interfered with to about ns great a degree ns m more 
grossh diseased gall bladder 

OPERATIVE FINDINGS 
As has already been mentioned the serous surface 
of all of these gall bladders was reasonably normal m 
appearance nor was there much thickening so that the 
other findings are particular!' interesting 

Stones In 8 cases stones were present includinp 
small, soft earlj stones, small imbedded hard stones 
which could not be palpated and were not discovered 
until the gall bladder was opened after removal Two 
others showed thick, stickv black bile but no stones 
Stf-awbon/ ffall bladder Seven of this series were 
typical examples of cholestcrosis While 
eased strawbern gall bladders do occur still it ims 
alwavs impressed me that this tvpe of lesion n 'cn 
apt to have thin walls and a normal colored sero.'W 
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So also m this type sjmptoms are apt to be unusu- 
ally 8e\ere and out of all piopoition to the appaient 
pathology 

Case 30 is an excellent example of hoiv noimal even 
an acute strawbeiiy gall bladdei can appeal One 
would hesitate about even admitting the diagnosis if 
it weie not foi complete cuie and non-iecunence of 
attacks 

AdJiest 07 is In 3 cases there weie definite adhesions 
confined to the aiea of the cj’stic duct and in one the 
duct vas maikedb dilated 

Nine gall bladdei s weie adherent to the omentum, 
duodenum or colon It is difficult to reconcile this 
finding with the absence of inflammatoiv appeal ance 
of the serosa if the adhesions aie the lesult of in- 
fection and not congenital in chniacter One is prone 
to use the presence of adhesions as evidence in pi oof 
of present oi pievioils disease but I know of no certain 
vvaj of diffeientiating between the acquired and con- 
genital vaiieties I hav'e pieviously desciibed a special 
svndiome caused bj traction on the gall bladder bv an 
adherent hepatic flexuie 

Hepatitis Anothei fiequent finding which helped 
to confiini the diagnosis of gall bladdei disease in 
these cases was hepatitis Acute oi subacute hepatitis 
was noted in seven Such a designation was made 
solelv upon the gioss appeal ance of a boggy, lounded 
livei edge, usually of a lightei oi lathei a biightei 
coloi than the noimal livei Chionic hepatitis was 
noted bv white fibious stieaks either localized in the 
gall bladdei legion oi lathei geneially through the 
livei This condition w'as piesent in 6 moie cases 
making a total of 12 out of the 32 who showed liver 
change 

Appendix In 18 patients the appendix was lemoved 
as well as the gall bladder Most opeiatois will agiee 
that the deteimination as to whethei oi not a chionic 
appendix is the likely cause of the symptoms in an 
individual is moie of a problem than the appiaisal of 
the gall bladdei One appendix was definitelj con- 
gested presenting actual subacute inflammation Six 
weie adherent, constiicted oi kinked, G were atiophic, 
2 piesented lathei definite chionic disease and 3 otheis 
contained fecaliths 

Other pathology present Vaiious othei pathologic 
conditions w^eie found including pancreatitis, ileal 
band, adhesions of duodenum to the lower surface of 
the liver, ovarian cyst and 2 uteiine fibioids In the 
main, howev^er, it was felt that the symptoms w'eie 
caused bj the gall bladder and not bv the concomitant 
pathology 

RESULTS 

No one will be any move smpiised to leain of the 
outcome of the patients in this senes than I was 
myself when I gatheied them together and analyzed 
them It IS usually stated that, in geneial, the gi eater 
the pathology the bettei wall be the result of its cor- 
lection One would expect theiefore in cases such as 
these, piesenting a moie oi less noimal appeal ance of 
the gall bladdei, that fully half of the patients w’ould 
have been unielieved But the facts aie quite the con- 
tiaij Sixteen were 100% cuied Twelve moie ob- 
tained such good lesults fiom the opeiation that they 
weie eminently pleased This totals 28 out of 32 oi 
87 6% in which the lesult was highly satisfactoiy All 
who aie familiai with gall bladder statistics will agree 
that this IS a highly gratifying figure and that it 


serves to piove the contention that a normal ap- 
pearance should not detei one fiom removing the gall 
bladdei if the symptoms and cholecystogiams indicate 
disease and no othei verj" definite cause can be found 

Theie was no opeiative mortality 

CASE REPORTS 

Case 1 Mrs B Attacks of colic and pain in the R U Q 
going to shouldei Infected bile (bihaiy drainage) gas 
dyspepsia aftei meals Perfectly normal appealing gall 
bladder without stones oi adhesions Appendix retio-cecal 
and adhei-ent Jackson’s membiane Inside of gall bladder 
showed thick velvety inflamed mucosa with tarrv bile. I 
almost left this GB in as it was before cholecystograms 
Convalescence was excellent and lesult peifect for 10 
years followed 

Case 2 Mrs A One attack duiing pregnancy 12 yeais 
befoie Piesent attack, acute pain but not colic, foi 6 
days Localized tenderness and muscle lesistance Less 
tender ovei course of colon Gall bladder blue, no stones 
01 adhesions Appendix long, constricted in the middle and 
adhcient at tip Inside of gall bladder strawbeiiy, with 
veiv daik bile Perfect lelief Died 4 yeais latei, caici- 
nomatosis 

Case 3 Miss H M (37 years old) Foi 1% years 
scveie attacks of pain, vomiting and fever Localized 
tendeiTiess and rigidity Gall bladder normal in appeal - 
ance, coloi and consistency Enlaig^d glands along cystic 
duct Congenital membiane between hepatic flexure and 
pylorus Inside of gall bladder strawberry with single 
cholesterin stone Result perfect foi 12 years followed 

Case 4 Mi's E H (34 years old) Foi six months had 
attacks lasting a week of epigastric distiess, discomfort to 
back and shouldei s, acid stomach and soreness over gall 
bladdei No tenderness or iigiditv at first examination 
Operated one week after anothei mild acute attack with 
temperatuie 99 and leucocrfe 9632 Gall bladder thin and 
veiy little off color No stones oi adhesions Inside, a 
typical straw beirv Traced 12 years Perfect relief 

Case 6 Mis C , age 50 Attacks of colic for 20 yeais 
Severe pain under xyphoid with voluntary vomiting 
Tender over gall bladdei Gall bladder was thin and blue 
but packed ■with stones Subacute hepatitis and a kinked 
appendix Result peifect — 15 years 

Case G Mi-s L , age 48 Foi 8 months gas and intei - 
mittent colic No tenderness or muscle rigidity but gall 
bladder seemed palpable Cholecystogiaphy (vein) showed 
no filling Right iliac tenderness Gall bladder was blue, 
soft but the cystic duct was quite large without evident 
cause Appendix bound dowm bv bands Result excellent 
— 4 years 

Case 7 Miss B , age 48 For 6 months had gas and a 
hunger discomfort No colic Has had fevei Soreness and 
pain in the right iliac Perfectly normal appearing gall 
bladder but the omentum was adherent Appendix was 
long With developmental abnoronality of the mesentei'v^ 
and bands about the base Examination of gall bladdei 
specimen showed localized inflammation with inflammatory 
pathways extending along the blood vessels (very early, 
grade one, cholecystitis) Excellent result — 10 years 

Case 8 Mrs H , age 60 Over 3 year period had 6 at- 
tacks of colic with no trouble between Tender over epi- 
gastrium and gall bladder, without iigidity Cholecys- 
togram (vein) No filling Gall bladder blue and thin and 
no stones The omentum was adherent and the gall bladder 
bound to a dilated duodenum Chr-onic hepatitis Pancreas 
thick, hard and granular Appendix sclerotic Result 
perfect-^10 years 

Case 9 Mi's M G, age 47 “Indigestion” for several 
years wuth several attacks of colic Tenderness and 
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stiffness oTcr {rail bladder ChoJeejstograrn (lein) norma) 
Gall bladder appeared bine and tense but not thickened 
No adhesions- Appendix out. Specimen shoued manv small 
atones that could not be palpated before removal Con- 
valescence stormv with phlebitis Good result but onlj 
followed G monlhs- 

Case 30 Hfrs. HI S , age >42 For 6 months pain from 
xvpbold to shoulder Occasional colic and some general 
abdominal cramps. Gas Slight general abdominal tender- 
ness, greatest over appendix and gall bladder Cholecys- 
tograms (vein) inadequate function Gall bladder normal 
in apiKarance, blue, thin and no adhesions Appendix 
thick and congested Ileal band Specimen showed small, 
'oft, verj cnrlv, not palpable stones Kcsult perfect — 1 
jears 

Ca^e 11 Jlrs. A J L, age 27 For 2 vears gas and 
attacks of pain in gall bladder region without real colic 
Tender right iliac and left upper abdomen In upright 
tender under right costal margin Cholccystogram (vein), 
no filling Gall bladder blue and thin but intra hepatic 
being buried in the liver with three tongue-like lobes about 
it Some chronic hepatitis Appendix sclerotic. Result, 4 
years remarkable relief of all digestive svmptoms but did 
develop alcoholism and nervous disturbances 

Case 12 Mr R G, age 42 For 10 jenrs gas and 
nausea No colic nor even much pain Localizod muscle 
■’tiff ness Gholecj atogram (vein) pathologic Gall bladdei 
was blue, thin and without stones or adhesions There was 
moderate hepatitis and adhesion of duodenum to lower 
border of liver Appendix bad been removed Result excel- 
lent — 11 years 

Case 13 Miss M HI S , age 62 For several j ears gas, 
heartburn and soreness in gall bladder region One attack 
of colic Cholecvstogrnm (vein) pathologic Gall bladder, 
blue except one jellowish spot, thin, no stones or ad- 
hesions. Appendix cord-like Fibroid uterus Specimen, 
tvpical straw btrrj Result, some indigestion and pains in 
gall bladder region for over a year, then perfect relief for 
10 ytnra 

Case 14 Mrs G, age 59 For ninnv jears abdominal 
pain and indigestion without colic Of late pain had local- 
ized more to gall bladder and tenderness Cholecvstogiim 
(vein) no filling Gall bladder, blue, thin, without stones 
or adhesions, but the omentum was adherent to the cystic 
duct Slight localized hepatitis. Appendix thick and mnni- 
fcstlv diseased Result excellent — 9 j-ears 

Case It Mrs H W , age 54 For a venr, gas, dizzinesj, 
nausen and vomiting No colic or marked pain Tender 
ovci course of colon and in the upright over gall bladder 
Cbolei vstogram (vein) pathologic Gall bladder blue, thin, 
v\-(lh omentum nnd duodinum adherent. Appendix thin and 
atrophic Specimen one imbcdde-d stone in cystic duct (not 
prcmouslj felt) Result For several months a few nt- 
tnets like common duct then perfect for S rears 

Case IC Mrs j , age 48 For manv jcar= feeling of 
load In stomach gas dull epigastric pain going to right 
shoulder and several attacks of dinrritc i ''ivcrnl colics 
Severd attacks of right iliuc pain Has had teinpcmturc 
to Jfil Tendir over colon tmlv Choli'cvstogram (onl) 
borderline, probable pathologic Gall bHddtr, blue normal 
Ci'mlsfencv with omentum mnrkcdiv adherent Appendix 
diseased with fecaliUis Result excellent except for large 
jhjet-operativ c hcmin Followed 5 years 

Case 17 Ml'S U., age Ti For 9 month' had epigastric 
pt<a<«e.re nan>cn hrartbiim epigastric pain nnd oni nt- 
(led t{ prr sible coUc. Chnlecystograro ml made Gall 
I ladder hrd normal appciranco but orrentom and colon 
ndheient Chrottfc dNi-ived appendix 90)011 cj-»t)c ovarv 
R. . j't Imrudiale ixilef Onl> traced for few months. 


Case IS Mrs D ^ age 44 For 3 vears pain in pit of 
^mneh, much gas, headache and vomiting Ro colic 
tjolecvstogram (oral) no filling General tenderness over 
abdomen Gall bladder thin, blue No stono-s nor ndhenons 
but a jcllovnsh, hour glass, band one inch from fundus 
Appendix normal Result A erv poor Traced lu xenrs 
Manv complaints 

Case 19 Mrs R , age 60 For 10 j-ears attacks of colic 
with pain to right shoulder, cverj 4 or 5 months Tender 
right costal margin McBumev’s and at angle of right 
scapula Cholecvstograms not made Gall bladder blue, ' 
verv’ slight thickening Adhesions to duodenum and 
omentum Two stones in cv stic duct Sub-acute hepnlitis. 
Appendix not examined Result Perfect, onlv traced 
several months 


Case 20 Mrs J , age 37 For 17 rears had indigedion 
and dull pain in the upper epigastrium Had been adic 
but not for 7 years Fear of eating Gall bladder tender 
but no rigidity Cholecystograms Called “normal" b> 
radiologist, “pathologic w ithout stones” bj V Gall bhdder 
blue, soft but lustcriess Adhesions about cjstic duct 9iib. 
acute hepatitis Fibroid uterus Specimen, stravrbfny 
gall bladder Result Markedly improved but occasionil 
upper abdominal pain Followed 7 jears. 


Case 21 Mrs R , age 54 H cars of indefinite symptomr, 
gas djspcpsin, headaches, siibictcric No colic bjipei 
light rectos stiff Gall bladder and colon slightlv Kmier 
Cholecystograms Normal (radiologist), pathologic with- 
out stones and with hepatic flexure adherent (V) Gnl! 
bladder blue, soft, long nnd narrow with hcpativ fltxnri 
adherent. Slight hepatitis Jackson’s membrnno about a« 
cending colon Result Very poor No imjirovcjncnt in 
complaints 


Case 22 Mrs B , age S3 Six months of gas and fall 
discomfort Colicky pains but not real colic Foned vamil 
mg Cholecvstograms pathologic with stones Gall bladder 
normal appearance and consistcncv but with stones. Sub- 
acute hepatitis Result Perfect 6 veara 
Case 23 Mr T., age 42 For C months gas Jind dull 
pain in upper right quadrant No colic Right rectus stiff 
nnd loializcd tenderness over the gall blnddir Cholccvs 
togrnms Impnirid function Gall bladder blue, thin, no 
stones Few adhesions about cvstic duct. Sub-acute hepa- 
titis Pvlorus thick but no stippling Appendix out Re- 
sult Relieved completely but only traced two month 
The following cases showed only slightly discolorvt'on 
of the gall bladder 


Case 24 Mrs tV B K , age 62 Ompinincd for manv 
years of gas and a feeling of a lump in gall bladder region 
about one hour after meals Tender gall bladdir e'pcciadJ 
in upright. Bilim drainngi imthoioglc Gall bladder vtO 
slightly dl-coIored, soft Few, fresh ndhtsionr Defimli 
pathology of mucous membrane Result Excellen wn 
abdomen Later developed myxoedemn nnd psjchoncurosi 


Case 26 Mrs G , age 15 For manv years htarlbom 
d indefinite abdominal pnin Colon lender Chbli-cyn 
'ram (vein) no function Gall bladder blue excop 
Khtlj vcllow near Ihi liver Soft No stnnev or o-l- 
iions Appendix out. Result No Improvimcnt 
''nse 26 Ifm N. nge 4S For vtaw had IndefinU" 
per abdominal discomfort and fullness with rns L" 
1 C Gall bladder tender Slight rigidity R pM R'" 
ider Cholecystograms (vtinj no function 
le with yellow stre-iking ven slightly thiek 
ndhwinm. Marled chronic hepatitis, alniovt hob-nnli 
erotic appendix Re*alt eicellint 6 years 
rn'c 27 Mrs F , age 16 1 or J Mart rpiga trir pnIn. 
ching choking and painful 6r>ot in hnek No 
si'tnwt upper rilht alKlomcn and t'nihr call bin m , 
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fcclinp like n maBs Temperature O') Leucocytes 16,760 
Choice! Btoprrntu pathologic Gall bladdei veij sliphtlv ofT 
color and slightli thick No stones or adhesions Specimen 
stiniiherrj Appendix noimal Result Bad, all sorts of 
neurotic symptoms for 2 jears 

The last 6 cases had some absence of luster 

Case 28 Miss P, age 53 Foi 12 yeais pains under 
right costal margin Mitli gas and attacks of colic There 
were nausea, lomitmg, diarrhea and slight jaundice mth 
attacks Geneial abdominal tenderness and tempeiaturc 

00 Choleci stogranis Atonic, poor functioning Gall 
bladder blue, lusterless, lerv slighth thick with no stones 

01 adhesions Result JIaiked improvement Later de- 
veloped hvperthvioid and rctuin of dim rhea 

C.ISC 2') Miss M nge 62 25 jears’ duration of pain in 
pit of stomach vvoise after meals vvnth a crushed feeling 
under the right costal margin Gall bladdei tendei in 
upright only Cholecystogi anis normal Gall bladdei blue, 
luaterlcsh, normal consistency Specimen shovved a small 
imbedded stone not previously felt Appendix chronic with 
fecnliths Lane kink Result Cure for abdomen Neurotic 
and orthopedic trouble, 3 years 

Case SO Mr H, age 39 “Bilious attacks" for seieial 
years One sharp colic from epigastiium to shouldei Sub- 
icteiic Tender gall bladdei and appendix Cholecys- 
tograms normal Gall bladder verv slightly off color and 
lusterless, soft without stones or adhesions Appendix very’ 
long but rather normal Result Much improved but had 

2 attacks of vomiting bile, piobablv migraine and an at- 
tack of pain m the gall bladder legion B vears later 

Case 31 Miss H , age 26 For 2 months a dull epi- 
gnstiic pain worse on eating Nausea and vomiting 
Culminated in acute attack of fcvei and 15,760 leucocyte 
count There was general abdominal tenderness Rigid 
and tendci ovei the gall bladdei Cholccv’stogi anis Pool 
function Gall bladder blue, lustciless, thin, with colon 
adhticnt Specimen straviborn Chionic appendix with 
fecnliths Result 1 jeai perfect 

Case 32 Mis N , age 54 For 18 months colicky pains 
in the upper epigastrium Slight tenderness to film 
piessurc over gall bladder Jluscles equal Cholecys- 
tograms “Normal," radiologist, “pathologic w ith ad- 
hesions and detomnty” (V) Gall bladder blue with slight 
vellow discoloration, lusterless, thin No stones oi ad- 
hesions Slight hepatitis Appendix adherent Result 
Excellent Later developed cancel 

ANALYSIS OF GOOD RESULTS 

It has been said that (1) the more maiked the 
pathology, (2) the longei the symptoms and (3) the 
historv of colic is most apt to result in sntiafactoiy 
results of cholecv stectomy While fiom a pinctical 
standpoint these facts may’ hold true they’ aie not 
based upon any sound reasoning ceitainlv in the case 
of the fiist two The piesence of tvpical colic makes 
far moie certainty of diagnosis peihaps than any 
other thing so that it is easy to undei stand that in 
this gioup, with feivei mistakes in diagnosis, the cures 
should be highei 

These cases vveie exceptionally well studied fiom n 
gaati o-mtestinal standpoint, many being followed fox 
long periods of time before the operation, as well as 
aftervvaid None were opeiated upon foi a single sign 


such as positive cholecystogi ams and none as pure 
exploi atones, but only after matuie judgment This 
may help to explain the high percentage of vei-y satis- 
tactoiy lesults 

The appendix was i emoved in 12 of the 32 cases In 
seveial it was manifestly diseased and it is possible 
that some of the cuies may have resulted fiom this as 
much 01 moie than fiom the cholecystectomy’ How- 
evei it IS mv belief that the appendix was not a factoi 
m the majoiity of the eases 

Anahsia of the duration of sy’mptoms failed to show 
anv consistent dilfeience between the peifect, the 
excellent and the pom lesults All groups contained 
patients whose history covered from 6 to 10 years ox 
over 

All cases which had colic lecoveied satiafactoi ily Of 
seven stiawbenv gall bladdei s, six gave good results 
but it is mv impiession that this tvpe presents lathei 
moie in the vvay of morbidity and slower impiovement 
than otheis 

ANALYSIS OF POOR RESULTS 

Cases 18, 21, 25 and 27 vveie unimpioved The fiist 
three were moie or less neurotic and perhaps the re- 
sult might have been anticipated on this giound How- 
ever it must be admitted that there vvexe plenty of 
nei-vous patients in the improved group Case 18 had 
a histoiy of 3 veais but no colic Thexe was no con- 
centration of the bile and an houx glass gall bladder 
was present I would have expected a good result 
Case 26 in spite of a non-functioning gall bladder 
might as well not have been opei nted upon 

Case 27 was an acute stiavvberiy cholecystitis which 
should have had an excellent response to xemoval It 
is tiue that she was cuied of the inflammatoiy con- 
dition ns theie vveie no subsequent attacks of fevei or 
leucocv’tosis but she had piotean symptoms fox the two 
veais that she was tiaced 

SUMMARY 

32 cases ol lelativeh noimal appearing gall bladders 
have been removed and the results tiaced foi v’eais 

The surprising percentage of 87 SG of satisfactory 
lesiilts were obtained without opeiative moi’tahty 

Analysis of the sy'mptoms and signs is presented to- 
gethei with analysis of the good and bad results 

CONCLUSIONS 

(1) It is peifectly possible to get as good results 
fiom cholecystectomy m piopeily chosen cases of xe- 
lativ elv normal appeal ing gall bladders as in the more 
mnnifestlv diseased gall blnddeis 

(2) The patients must be caiefully studied and 
opeiation decided upon only after matuie judgment 

(3) Symptoms and tests should con elate 

(4) If the symptoms and tests waiianted opeiation 
and no other satisfactoiy cause can be found at opei- 
ation it is not only peifectly justifiable to remove the 
gall bladdei even if it looks fauly normal, but excellent 
lesults mav be anticip ited 
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Notes On 

J'rank G Boudreau, M D , Chairman, Food and Nu- 
trition Board, National Research Council, in the March 
issue of Nutrition Renews, points out that food itself 
and the science of nutrition stand as realh basic 
factors in international relations at this time "In 
parts of Europe and Asia food is the first thought of 
millions of human beings when they wike in the 
morning cranng for food accompanies them thi ough- 
out the day and food is the subject of then uneasi 
dreams during the night ” Nutritional rehabilitation 
■nill be the first dutv' of the United Nations in even 
country from nhich the enemy has been driven out, 
because this polici will assuage the civil disorder 
which otheiwise is inevitable Boudieau remarks that 
something was wiong with the civalization which, at 
the time of the financial depression, saw hungei and 
at the same time overatocks of food International co- 
operation IS the onh answer to economic chaos, so 
that each nation mav sell its surpluses of foods needed 
bv other buying nations The advances in nutritional 
studies which featured the decades since the last wai 
showed that, as a rule, as income declines, diets be- 
came less and less complete, so that infant mortalitv 
and total morbiditv varied directly with income There 
exist several standaids of dietarv' requirements and all 
are leliable, but actualh people as a whole are not 
getting minimum requiiements, as judged bv anv of 
these standards In the USA we need the following 
inci eases in pioduction to make the standards possible 
— meat o per cent, eggs 20 per cent, milk 80 per cent, 
citrus fruits and tomatoes 40 pei cent, vegetables 180 
per cent Fieer inteiaiational trade can solve many 
nutiitional problems which national self-sufficiency 
cannot solve Stabilization of agiiculture on a world 
w'lde scale would do much to stabilize world economi, 
since 60 per cent of the woild’s population are farmers 
and 90 per cent of agricultuie is devoted to food pro- 
duction The various freedoms would be served by a 
highly organized international nutritional and agri- 
cultural studv and policv 

Wheat Proteins Although it has been showm that 
whole wheat flour possesses better protein than white 
flour, yet the substitution of the former for the latter 
would not take care of the severe protein shortage 
caused bv the scarcity of meat and miik, which are our 
best sources of protein There is a small diffeience in 
the digestibihtv of white and whole wheat flour 
(Lancet, I 819, 1942) favorable to the former The 
pioteins in whole wheat flour are of better biological 
value than those of white flour (Lancet, I 405, 1942), 
but flour of any kind did not produce the excellent 
biological values of proteins derived from casein 
MTiile the pioteins derived from w'heat do not possess 
the biological value of proteins from animal sources, 
they do, however, form a valuable contiibution to the 
diet 

Fluorides and Spinal Defoi-nutics in Man Fluorosis 
produces mottled enamel in teeth, and in a legion in 
England in which such mottling was common and due 
to the mineral constitution of the water, many persons 
having mottling were evamined for skeletal changes 
and it was felt that an unusually high pei cent of 
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spondv litis deformans (hypertrophic spina] arthritis) 
was associated with the dental condition, which sug- 
gested, but can scarcely be said to prove that fluorine 
in the diet may hav e a destructive influence upon bone 
metabolism (Lancet, II 93, 1942) 

Dictaip Fat and Fatty Livers How much liver in 
filtiation by fat can occur as a result of eabng fats' 
As a result of experiments in which rats were fed 
vaiious proportions of saturated and unsaturated fats 
and oils it was concluded that the fats chiefly re- 
sponsible for dietai-v liver infiltration are those yyhose 
constitution is represented bv 014 to CIS and which 
are saturated Solid unsaturated fattv acids produced 
no such efifects Possibly one should conclude that 
the ingestion of excessive amounts of edible saturated 
fats and oils is conhaindicated What about butter'’ 
The experiments did not show that actual disease of 
the liver v\as produced by fattv^ infiltration resulting 
from dietarv e-\cess 

Histidine, Histamine and Toxemia of Pregnancy 
Probably there is a real connection between toxemia of 
pregnancy and the metabolism of histidine and his 
famine, because histidinuna normallv present in 
amounts of from 16 to 60 mg per cent in normal 
pregnancy, practically disappears in pregnant women 
in the piedclamptic toxemia The finding of a reduced 
excietion of histidine in the urine is, in fact, a valu 
able sign of impending toxemia (Biochem J , 35 213, 
1941) Just what causes this decrease is not as vet 
certain There are two enzvmes which can change 
histidine to histamine — histaminase and histidine de- 
carboxylase, and histamine may be found in the unne 
in severe toxemia of pregnancy A restriction in the 
.meat and egg consumption of these cases has been 
suggested but the general opinion is that until more 
is knowm about the histidine metabolism, such restnc 
tion IS not justifiable and may ev^en be harmful 

Ascorbic Acid and Phosphatase Activity Experi 
ments on guinea pigs showed that dietary ascorbic 
acid stimulates alkalina phosphatase production in the 
blood, and that ascorbic acid does not merely activate 
the existing alkaline phosphatase present in the blood 
(J Nutrition, 23 271, 1942) 

B-vitamins and Neuropathology Neurologic mani- 
festations invariably accompany dietary deficiencies of 
the Vitamin B-complex, varyang from ataxia to con 
vulsions A lack of thiamine results in histopafhologv 
of the peripheral nerves, although it has been showai 
that thiamine lack does not invariably result in peri- 
phernl nerve disease Other Vitamin B components 
now are under suspicion as being capable through de 
ficienev of producing neurological changes (J Nutn- 
tion, 16 461, 1938) Of these riboflavun deficiency 
causes degeneration of the my elm of the main peri- 
pheral nerve trunks Likeyynse pantothenic acid 'vas 
found to be essential for the preservation of normal 
growth and development of the spinal cords of chicks 
(J Nutrition, 18 227, 1939) The spinal cord and 
peripheral nerves of rats were affected by deficiency 
in riboflavin (J Nutrition, 22 345, 1941) Sensorv 
neurone degeneration occurs in groiving pigs when 
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either ])vndo\me oi pantothenic acid oi both are 1 ick- 
injT in the diet (J Nutution, 24 345, 1942) A aub- 
icute inflaniniation of the colon occuiied when panto- 
theme acid was lackinp in the diet In the absence of 
inudoxine in the diet, fatt\ Ineis developed 

Citufi flint /jnccs mid Calciim Ashimdatwu The 
effect of citiic ncid-citiate mixtures on calcium assimi- 
lation weie undei taken and it was found that oranpc 
juice did sonietliiiiR iihicli the citiic acid-citiate 
mixtines did not do — it contained some unknown 
substance, in addition to citiic acid and citiates which 
faiored calcium assimilation (.1 Nutution, 2J 293, 
1942) 

Cardiac Failnu in Chiomc TInamiiie Dcficicncn 
Both clinic il and smnnl iniestiintors agiec that 
caidnc failuie in chronic tliianiine dcficiciici depends 
on two factors inipaiiment of miocaidial function 
and maiked lasodiht ition (Ann Int Med, 17 G45 
1942) Aich Int Med , 70 7G3, 1912) Rccoien is 
dianiatic on the adininistiation of thiamine Climcnlh 
the condition is most likeh to be mot in cluonic iko- 
holism 

Vttamvi A Not Effrchu vi Hi/pci trii>iiov The 
original repoid that Vitamin A had an effect in large 
do«es of lowering elevated blood piossuio in “Goldblatt 
dogs” (those whose renal ni tones weie i educed in 
cdiberl IS now contraindicated In the same authois 
(Pioc Central Soc Clin Res 15, 1942) who found 
tint a highh purified t itaniui A li.ad no such effect 
The piessure lowering effect pienously obtained must 
halt been due to othei substances inesent in the so- 
lution which the\ used parcnteialh and w'hicli alteied 
the pressor mechanism produced bi lenal aitcn con- 
striction Now the pi oblem IS to find out what spccifi- 
calh was responsible Possible the pioseiit clinical 
nioecment in tlie direction of using Vitamin A in 
Inpertension should bo held up for fuithei infoi- 
niation 

1 ita^mn C MctahohHvi iv Adult'; Indniduals varv 
wideK in the blood ascoibic acid \alues and in the 
uiiiian excretion of ascorbic acid as lelated to intake 
Theie mai or mav not be a sex factoi in the expla- 
nation of diffeionces in oxcietion noted in one set of 
experiments Plasma leads of ascorbic acid seem to 
have a chaiacteiistic of then own for each induidunl, 
without sex difference High plasma leads indicate 
adequate tissue leids and low^ plasma levels are usu- 
alU associated with tissue dejiletion (J Nutrition 
23 111 1942) After the ingestion of ascoibic acid in 
cnstalhne form or in food foim with hieakfast theie 
was a gradual incicase in plasma levds following the 
meal reaching its maximum about 90 minutes nftei 
breakfast and giadualh retuining to its fasting level 
For some peisoiis 50 mg is regarded as a dailv mini- 
mum and 75 mg as a satisfneton stnndaid daih in- 
take 

Calouc Intake and Titmoi Giowth Two sets of ex- 
periments with mice seem to show that when the total 
calories of the diet aie reduced bj' one-third theie is 
much less likelihood of spontaneous tumoi develoji- 
ment oi “takes” in transplanted tumoi s Clinicallv the 
book, Diet and Cancer by Hoffman is lecalled, in which 
the general idea was dev’doped that cancel victims 
hav'e been good eaters It is not justifiable on the basis 
of these experiments to suggest that caloiic i eduction 
should be undertaken in the tieatment oi prevention 
of human cancel (Cancer Reseaich, 2 460, 1942), 
(Suigerj, 11 48, 1942) 


Vitamin A Conccntiates Affect Milk While it might 
be supposed that feeding cow's shaik livei oil and/or 
Vitamin A would iiiciease the Vitamin A content of 
milk and buttei fat, manj exiieiiments have shown 
that the amount of inci ease of Vitamin A in milk and 
buttei by such feedings is inconsidei able in piopoition 
to the laigc amounts needed to be fed to get a lesult 
and that shaik livci oil seems to hasten the noimal 
decline of milk pioduction vnth the advance of lac- 
tation (J Dairj Sci , 25 931, 1942) 

Mintral Mctabohfm in Mmu Hemoglobin noiniallj 
can be attained in childien on a dailv intake of 10 to 
15 mg of non (I Nutrition, 23 181, 1942) In voung 
women about 11 mg non pei dav served to make good 
the menstiual losses (J Nutrition, 23 229, 1942) 
Calcium leteiition is inlluenced bv the diet The use 
of milk in amounts of a pint to n pint and a half pei 
dav 111 voung adults coincided with calcium letention 
inciease but this was partly due to the adequacy of 
the diet ns a vv'hole So fai as talcium, phosphoius and 
nitiogen aie conccined the old lule of a pint of milk 
pel adult and nt least a quait pei child pel dav is 
sound nutiitional practice (J Nutution, 24 3G7, 
1942) 

The Etiology of " Alcoholic" Polyiievi opathy The 
use of civstalline thiamine in ti eating alcoholic neuio- 
pathies 111 nssoci ition with a high Vitamin B diet has 
had onlv a limited degiee of success, possiblv because 
the alcoholic suffeis also fioni depi nation of othei 
vitamins as well and this thesis becomes incieasinglv 
likclv as we leali^e that Vitamin A and Vitamin C 
and v.nious membeis of the B-gioup also aie needed 
to picscive ncuial noimalitj The paitial failuie of 
the thiamine theiapj may be because manv neuio- 
pathies me infectious in nature The estimation of 
blood pviuvate following glucose ingestion is of value 
in estimating the blootl and tissue lack of thiamine 
C.ases showing noimal fasting amounts of pviuvate 
mav tentativelj be legaided as suffeiing fiom an in- 
fectious neurojiathv rathei than a thiamine deficiency 
(J Biol Cliem , 143 685, 1940) Such tests aie of 
value onlv in the acute stages of thiamine deficiencj 
In chionic cases of neuiopathy we aie dealing wath 
lesidual anatomic lesions, and in these cases the 
thiamine blood levels aie within normal limits (J 
Biol Chem , 471, 1939) 

Feeding Indnttiial TFoiktis Obviously the vvai 
vvoikei needs to be kept in a condition of health which 
will make it possible foi him to lemain in a state of 
peak pioduction His nutution is one of the impoitant 
points which must be met, and is the one point which 
has leceived least consideration in the past Many 
dietaiv deficiencies exist among industrial workeis, 
and each plant ought to have its own planned pio- 
gianis of nutrition foi its owai woikeis Good food is 
paramount but vitamin supplements aie necessaiv too, 
especially fox those who aie subject to lespiiatoiv in- 
fections, who me ov'ei oi undei weight and who aie 
undei unusual neivous strain (Med Chn of N A, 
26 1067, 1942) A cold meal containing well balanced 
food and t'ltamins is bettei than a hot meal not so 
balanced Fiequent feedings rathei than thiee big 
meals has increased pioduction wheie it has been 
tiled 

McchaiiiHm of Carotene Oxidation Caiotene does 
leadilj oxidize but the mechanism does not seem to 
depend on fat oxidases Possiblv unsatuiated fat must 
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be in the process of ovidation to effect mpid cnrotene 
oxidation (J Biol Chem , 146 215 1942) 

Iron Absorption in Man The intestinal mucosa 
probabh acts specificalli in decidinp hon much iron 
to accept and absorb and hon much to decline, because 
maximum absorption occurs m those cases in -which 
iron storage is at the lo-west ebb The studies based 
on the absorption of radio-actue iron ha\e made this 
point clear f J Exp iled^ 76 16 1942) 

Para-aminobruzoic Acid and Sidfmtamtdc Dnigt 
Para-aminobenzoic acid is one of the B-complex vita- 
mins which has a blocking action on the sulfonamide 
drugs because e g para-aminobenzoic acid is structur- 
alh similar to sulfanilamide and a competition de- 
velops between the two substances for a site in the 
enzvme si stem of the bacterial cell (Brit J E-xp 
Path , 2] 74, 1940) 

licnal Damage in Choline Dcficuncii Choline is an 
important diotarv factor whose absence causes ex- 


ccssne lipids to be deposited in the liver, mih mi-elu- 
tion of the th\ mus and marked renal congestion -ivilh 
hemorrhage. In choline deGcienci bizarre renal Itdon* 
such as SI rametne necrosis de\ elop and these re.cinb’e 
renal lesions seen in eclampsia (Arch Path 44 PCfi 
1942) 

Pijridoxtnc Therapy for Arne Vnlqant From 10 to 
250 mg of p\Tido.xine orallj per dnv brought aKut 
undoubted improvement in mnn> cases of iiersistetil 
and chrome acne In manv cases this use of \itnmin 
B6 showed marked improvement in a few riav^ HTiilt 
one must reserve judgment as usual this work is 
well supported bv clinical trial that clinicians would 
be justified in trving it J Invest Dermnt, 5 14" 
1942) 

(Condensed bv permission from MjTRITIOK AO 
STRACTS, published b> the Nutrition Foumlatien 
Inc, Chrvsler Bldg , New York, N Y Alonlhlp $2 00 
per vear in the USA and Canada) 


Letters 


2nd Field Hospital, Third Platoon 
AP092S — P O San Francisco, 
March 12, 1943 
Somewhere in New Guinea 

To the Editor 

Thank vou so much foi jour letter of November 12, 
3942 onlv i-ccenth received If I were still in practice 
in Rochester New York, I would have another contri- 
bution or two for v ou Here in the ‘Tield” it is difficult 
to contribute anv specific work because of the fact that 
so mnnv are involved vntli so little As a civalian would 
sav — ‘There is a certain amount of red tape” which 
takes awav the enthusiasm of one interested in con- 
tiibuting specific mateiial 

At present I am attached to a Field Hospital and am 
in charge of the surgical department This is a liighlv 
mobile Unit which is equipped to give all tvpos of 
definitive medical and suigical caie for prolonged 
periods We have spent about eight months in the 
tropics and being in a comlwit area the volume of our 
work has been large and v aried A complete laboratorj 
and X-rnv department are attached to our unit so we 
have tmple opportiinitv to studv even case with the 
greatest care Perhaps aou would be interested in 
some of the things we have contacted and our reaction 
to them 

Pifnmin Dcpmency — inasmuch as there is little or 
no source of fresh fruits, vegetables, milk meat etc 
there is a prevalence of deficiencj states cither partial 
or eomplcte This is most noticed in those who are in 
an actual fighting status .and is cspeciallv marked in 
the prisoners who have freiiuentlv been for weeks on 
limiteet rations Ferbaps the most interesting de- 
ficicncv probleni vvas =ecn in the c.ise of a 51 v ear-old 
male— a member of a small ship crew For five months 
he bad eaten nothing bat tin rations which, in his case, 
consisted of beef (“bull' beer'i in its various forms 
and hard tack No fruit juices or fresh vegetables 
Win eaten At time of admission ho was suffering 
from deaiguc He had a fever of 103 to 104 degrees 
j.ir one wc^k, during which lim'* be rcfiisial to take 
more than w^ter On npproxim ttelv hi" tenth hospital 


da' I was asked to see the jmtient for vvlmt npi>earvd . 
to be a surgical complication He had a small nbrasicn 
on the sole of Ins right foot — just at the base of Hie 
5th toe The entire sole of the foot was dark and dt» 
colored and lluctuaiit A similar picture was present in 
the left foot, but no abrasion was present The patient 
was spitting up large amounts of fresh blood and com* 
plained of a mw sore throat Examination showed 
hemoirhnges from his gums, his posterior pluinivx 
and mucous membrane of the mouth Multiple small ' 
ulcerations were present in nil of thc«e areas 

A diffuse hemorrhage had laken place in the subcu- 
taneous tissue and skin of the chest, bark fore inns 
and legs Petechial hemorrhages vvere present through 
out the rest of the bodv A small incision was mode 
in the sole of each foot and a large amount of the old 
blood evacuated A blood smear was negative for 
malaria oi leukemia Urine analvsis revealed the 
piesence of a few red blood cells The diagtiesl' was 
obvlouslv that of Scurvv , which had been previpitateJ 
in a sulKdinical Vitamin C deficient patunt hi the 
sudden onset of a fever (dengue) 

800 mgm of Vitamin C was given intravcnoiid' rtnd 
fresh fruits were procured The recovorv was remark' 
able The hemorrhage cea'vcd in G liours the patwntv 
appetite returned, and he gencrallj improved T c 
skin over the hemorrhage area exfoliated and .a e'C 
health' skin was found underneath After 12 dav* o 
intensive \jtnrain thcinpv, the patient aj»i)tar'-d n'lr i 
normal and was able to be up tnd around with ''"W 
vigor . ^ 

The dentist report" that a great numln r of pali' m'' 
have bleeding spongj gums which respond to \ilnn'i'' 

C mid B in combinalion. 

There is no question that the wounds intpietii 
uieer- burns, etc heal much more rapldfv in those 
individuals who have been on a gowi diet Nfore trra 
nient— in contrast to those who have been oil an obvJ* 
ouslv deficient diet For this reason we ndmmPt<r 
larf e .imounts of multljde vJt tmins to al! 
enses Also duniig th<ir eonvmh scent ptrlrsl tfi 
nervousness, mninisi .lUd Jnunition i* fruiUtnllv 
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proved bv giving laige doses of Vitamin B intia- 
venously 

As a loutme measuie all of oui peisonnel leceues 
multiple vitamin capsules (Lin 5 ’-) tiuee times daily, 
which we feel is definitely advantageous 

On many occasions we have been asked to caie foi 
the natives both suigically and medicalh On othei 
occasions I ha\e visited the native hospitals and ob- 
sened the cases on hand Theie is veiy little evidence 
of deficiency states among these piimitive people This 
IS piobablv due to the fact that then diet consists of 
large amounts of polished iice, fiesh fiuits, such 
as paw paws, pineapples, bananas, lemons, oranges. 


mangos, etc The^ also laise ladishes, corn, tomatoes, 
sweet potatoes, taio, sugai cane, cucumbeis, and other 
vegetables Their meat is chieflv pork, but this is 
eaten on only inf i equent occasions A great numbei of 
dysenteries aie seen in these individuals, but in no 
instance have I seen a sprue type of diarihea They 
aie foi the most part due to hookwoim oi bacillaij 
infestations 

I hope that these brief comments aie of inteiest to 
you and othei s as you see fit 
Sinceieh , 

Leonard K Stalker, Capl klC 


Clinical Excerpts 


PROCTOSIGMOIDOSCOPY 

kly puiqiose in this shoit aiticle is to direct at- 
tention to the fact that some gastro-enterologists do 
not employ pioctosigmoidoscopy as a loutine diag- 
nostic proceduie My slogan, that no geneial cxaim- 
nution of a patient is complete without pioctosig- 
nioidoscopy, has been employed in my practice since 
1908 In 1916 I piesented a papei befoie the Gastio- 
Enteiological Association on the lemoval of polypi 
and malignant adenoma in the lectum and pelvic colon 
by means of the snaie and cauteiy, as well as by an 
especialh constiucted guillotine In 1930 I published 
my papei on Diatheimv of the Rectum and Pelvic 
Colon, piesenting 260 cases, pointing out that dia- 
theimy is the tieatment of choice in pic-canceious 
polyTis, and small adenomacaicinoma that pioject into 
the lumen of the gut 

Finally I designed a % inch calibei sigmoidoscope 
fashioned aftei the Stiauss-Tuttle instiument foi use 
in stiictuies of the lectum, and found it to be veiy 
valuable in vaginoscopy in viigins In the knee-chest 
postuie a good view of the ceivix can be obtained and 
polyps and eaily malignant growths easily destioyed 
by diatheimv Our lecords show hundieds of such 
cases I foimulated se\en rules foi the sigmoido- 
scopist 

1 Nevei use the inflation appaiatus, because of 
the possibility of peifoiation 

2 Use plent\ of lubiicant and exploie well ivith 
the index fingei piioi to intioduction of the instiu- 
nient 

3 Make all piogiess undei guidance of the e^ea 
and do not use any foice Use 26<> solution of mag- 
nesium sulphate to relax spasm Tiy pressuie with 
the wet cotton applicator, and if not oveicome, insert 
a soft lubbei urethal catheter and inject two ounces 
of the solution 

4 Be suie the patient assumes the collect chest 
postuie 

5 Emplo3 a flat table I ne\ei use the inclined 
plane or the Hanes table so much in vogue, because I 
found ail inflation was necessary to intioduce the 
tube, and inflation has pioduced perforation 

6 Make fiee use of the long wooden applicatois 
coirecth wrapped with cotton I have fiequentlv 

In Mnrtinp thift eoctton Clinical Hxc^mta nil authors are Imltc^ 
to send in short articles similar to the nbo\e containlnr definite Milue 
in cases where they do not desire to nrite n lonp formal article 


located a growth which was high up in the sigmoid by 
having the applicatoi return lepeatedly blood coloied 
when the X-iay disclosed no diagnostic defect 

7 In dilating the lectal sphincter foi spasm oi 
stiictuie, make your pressuie always upward toward 
the coccyx (m knee chest postuie) thus avoiding the 
pain pioduced by pressing laterallv oi toward the 
peiineum 

Horace W Sopei, St Louis, Mo 

SUGGESTION ON A POINT OF REGIMEN IN 
THE THERAPY OF INTRACTABLE 
PEPTIC ULCER 

The tieatment of intractable peptic ulcer has been 
notably disappointing and uiisatisfactoiy This vaiiety 
of ulcer luns a course of many years of almost 
constant pain and insomnia punctuated with hemoi- 
1 hages 

The Sippv diet, as follow'ed after a hemorrhage, will 
bung relief, and keep the patient alive wnth a mini- 
mum secretion of hydiochloiic acid Unfortunatelv 
this diet IB inadequate to maintain the strength of a 
patient returning to active life More substantial food 
is required, and the old vicious circle will soon leap- 
peai Ingestion of food, secretion of hydiochloiic 
acid and resultant hypei acidity, pain, ingestion of 
food, secretion of hydiochloric acid, hyqieraciditv , 
pain, and so on with a possible rest of a few horns in 
the early moining There may be remissions of a few' 
days 01 weeks, but when the ulcer flaies up, the same 
sequence will lecur 

The cuise of intiactable duodenal ulcer is particu- 
larly the insomnia caused by pam occuiiing aiound 1 
01 2 o’clock every night foi months and veais Duiing 
those episodes (judging from my personal experience) 
there is nothing, no alkaline drug, no sedative, no anti- 
spasmodic that will bieak that vicious ciiclc I have 
tiled them all, thev give relief, but they are merely 
palliatives It is like spiinkling water on forest fires 
around a volcano while the ciater itself is still in full 
activity' 

Gastiectomv is the only alternative A man in the 
sixties, however, will think twice before he runs such 
a big risk In view' of the total failure of theiapv, the 
suffer ei fiom intractable duodenal ulcer mav well be 
excused foi grasping at anv straw that might give him 
relief It is walh this idea in mind that I ventuie to 
offer the present suggestion 
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\\ hile imiirtcrmF on tlic foibjcrt of p'’ptic ukcr tn 
I have ofton wondtiod whrllio we have 
cori'ccth rccOKiu?c{i a tcitnin feature of thin nfr»>cllo«, 
tnnwl}, llw clement of fmittno Wo knoie tint nruro 
Kenic factors plnj n promtnenl part in the etl<>lop\ of 
peptic uker but, once the licion is fiimlv e'ftabllslied, 
it assumes a new mpect which has all tin cnrinnitH of 
a tmumatiL uieerntion 

A Irnumnlic ulcei, as defined bj Hiirpeons n one 
which iH kepi active In comlnnth rrjieati'd Injurv A 
roih! CMiniplf of this is the ulceration of the frenulum 
of the tonpue caused b\ the constant proji^tion of tho 
toiipue aRnnist the tower incism-s whith appears in 
thildicn w’Jio suiter from wlioopinff couph tnofher 
example is the ulcer olwrvid in tho hand or forearm 
of certain mnlniKerers who Imre into the tissues cviiv 
dn\ with a nail, a file, or some ollmr forolpn ImhIv 
*\ 1) such injuiies do not netessariiv iccutt from mo 
chanical or plnsical npints, so-c died eheniicd burn.s 
caused hi acids alkalies certain salts and other sub- 
stances ire tniumas too and an ulem eaiisid b\ thi 
constant and roi'o ited npplirntion of such an irritant 
can well be considered n traumatic ukcr \te can im- 
venl the liealiiip of a wound bv toucbiiip it indinmtilv 


with the stomach, in this case the oirendinp apent .3 
the hvdrocliloric acid wliich i or 4 times a dav ig pro- 
Joctcci Into the ulcer tendmp to make It Inrper or 
clc'ojier or at /oast to prevent Its hcaifnp The secretion 
of hvdrochlnrlc acid lu intimatrij bound to and conse- 
quent upon the inpOsUon of food, which represents the 
spark thnf ipnites tho fire If we could phe to the 
stomach a complete functional rest of n few weeks, the 
peptic ulcer would probabH heal as do other traumatic 
ulcers This nnfurnJlv would lead to starvation and 
even imrelitcral foedinp would be Inadeipiate and im- 
pr-icticid Since we cannot provide absolute rest can 
we not at hast limit the function il pastne aciditv to 
a minimum compatible with health, and increase the 
jicriod of pnstnr rest to the maximum’ Thi? alone 
miplii efTert a preal improvement 
The didlv S‘ quence of events in an active ulcer js 
represented in Table I If meals are taken at 8 a.m„ 
1pm and 7 p m we find that the ptomach is at rC'a 
jilctc rest not more than G hours from 2am to8 sm., 
and (his tnobabli oniv wJlIi tiie help of milk an Ako 
line jKiwdcr or a sedative taken after midnipht, on 
the other hand there are 18 hours of f-sstne work and 
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with Sliver nitrate, and 1 often have wondered whit 
would hiqipen if we sliould applj a droiilel of hvdro- 
ehloric acid three times a dav to Uio ulceration of the 
tonpuo occurnnp with whoojiinp couph Prohaldv it 
would never heal In healinp wounds of the skin \\c 
aclu div see the bluish border of vounp epithelium 
slopinp pontlv and provvinp towards (he center of the 
lesion In ulcers however this vounp border of epi- 
thelium is constanllv destroyed, beinp rcplaccHl bv a 
steep punched out cdpe with no sipa of healinp In 
lioptic ulcer it is most likelv that the hidiochlotic acid 
poured out 3 or 4 times a dav in excessive amounts 
constnnllj destrovs the vounp epithelium which mipht 
have a chance to lopenerate in a resting stomach or in 
the absence of livdrochloric acid 

Asauniinp that this appraisal of peptic ulcer ns a 
“traumatic” lesion is correct, how can we translate 
these theoretical considerations into practical tlieiai- 
peulic measures? Tho treatment of traumatic ulcer is 
rest, that is functional rc'st, hr suppression of the 
offendinp factor When a child recovers from pertussis 
and tho convulsive cough ceases, tlie ulcer of the 
tongue quickly heals bv itself Wlicn a malingerer s 
arm is put in a cast, the ulceration on his hand disap- 
pears in a few weeks 

Obv louslj , the problem is more difllcult in dealing 


unrest with hvj'craLidilv increased peristalsis to*®- 
etc 

Under Table 11 we see the proposed change a plan 
whith ] liave followed nnself for scvairal months and 
which seems to vield better results tlian anv thing ebe 
I have tried so far Crenkfast is taken at 8 am. As 
consolatinn to the patient a rather liberal diet b 
allowed at that time red meat, cofTcc or tea, toast and 
flesh fruit The lunch (adv-inced to 12 o’clock! con- 
sKls of some lighter protein either white meat fish 
eggs or cream cheese, pureed vcgetablci, stewed or 
frosh fruit and tea Otlierwisc the diet i' rather strict 
Alcohol and tobacco are cxcludcxi at nil times As 
patients with duodenal ulcer eniptj their stomachs 
rather quicklv, it Is most hkelv that such a meal will 
have left the stomach bv 4 o’clock There is no cvenitig 
meal This plan represents for the stomach 8 hours of 
work and IG hours of functional rest In other words 
tho niinoi part (8 hours or 1 3 of the time) represents 
gastiic work while the major part (16 hours or 2'a 
of the time) is spent in complete rest No drops are 
used 

I believe that the vvithdinwal of food bv the suppres- 
sion of the evening meal (or of two meals for those 
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'\^ho eat foiu times a daj) is the thing that will bieak 
the VICIOUS cnclc 

At the onset this diet wll be diflicult for the ulcer 
patient uho is inclined to eat a bite at all hours of the 
dav to stop the hungei pain and silence the stomach 
As a concession, in the beginning, 1 cup of milk at 6 
p m ma\ ha\e to be allowed him 

In my eNpeiience, the foiegoing diet of 2 meals a 
daj , which mav be called “part-time daily fasting," is 
ample to maintain the normal weight (170 lbs) of a 
man doing light work (hospital rounds oi opeiationa) 
in the moining and oflice woik in the afternoon 
Whether it would be sufficient oi would ha\e to be 
modified foi manual workei’s is a question that would 
lequire furthei studv 

It may take several weeks for anv one to accustom 
himself to this regimen If the plan w oi ks the patient 
will notice two things (1) that he will soon be able 
to sleep through the night without pain and without 
diugs, (2) the next dai he will miss his famihai at- 
tendants of mam lears, the hunger pain in the late 
moining and hte afternoon, this wall be \eiv slight 
or absent entireh 

Will a duodenal ulcer heal undei this treatment’ 1 
doubt it, this lesion in its inti actable foim seems to 
defs nn\ therapi With the constant iriitation and 
caustic action of the hj'di ochloi ic acid withdiawn 


dunng the gieatei part of the time, howevei, the ulcei 
may have a chance to i ecede, as evidenced by impi ove- 
ment in the svmptoms 

It lemains to be seen how patients will take to 
such a iigid diet, some avail considei it w'oree than a 
straight-jacket The chief diawffiack is that a man will 
be shut off fiom much pleasant social life, w'hich is 
built aiound evening dinnei-s, banquets, etc I should 
not suggest such a legimen to a patient with mild 
simptoms, knowung that he would not even give it a 
trial It is up to the patient with seveie sjTnptoms to 
make his choice between two things on one side con- 
\i\ialily and evening meals geneially, with consequent 
pain and insomnia, oi paitial daily fasting with sleep 
and fieedom fiom pain at night I believe the real 
suffeiei w'ho has gone thiough years of distiess, and 
especially insomnia, will try anj thing that gives lelief 
and will soon become reconciled to such Diaconian pio- 
ceduies on the giound that of two evils the lessei one 
should be chosen 

I lealize that the present communication, without 
laboiatoiy experiments and wuthout statistical data, 
mav have little scientific value However, as this one 
case has been w'ell observed, I hope that some intern- 
ists, bettei qualified than I am, may have occasion to 
try this plan in the tieatment of intractable forms of 
peptic ulcei Paul S Campiche, San Fiancisco, Calif 


Editorials 


EUTHANASIA 

N articles appealing in the same Jouinal* (*Amei- 
ican Joui Psych, Vol 99, No 1, July, 1942), 
Fostei Kennedy , M D and Leo Kannei , M D , touch 
thepioblem of euthanasia The foimei favors euthan- 
asia under legal sanction in carefully defined cases, 
and offeis some stiong aiguments in support of his 
position, but the latter opposes it on the giounds that 
an idiotic child may have fond parents who w'ant him 
ali\e The editoiial wiitei in summing up the case 
seems to feel that no law’ will be passed until public 
opinion favois euthanasia and that the nucleus of such 
public opinion wall be the attitude of the paicnts of 
idiots He feels that in evaluating and melioiating the 
parental attitude, the psjchiatiists’ interest in the 
W’hole question must center 

This IS a lei-v diffeient attitude fiom that m which 
euthanasia bv edict becomes meielv an instiument of 
power in the hands of the state Piesumably what is 
meant is foi the state to pemit the painless death of 
idiots in cases wheie the paients desiie it The lole 
of the psjchiatiist would be in helping the paients to 
think logically, and to make decisions which would not 
leave them dejected by latei lemoise oi sense of guilt 

The state would be in effect saying “This idiot is 
of no value to the state and the state is onlj too happy 
to be rid of the idiot, provided his death is agreed to 
by the pai ents ” In such an interpi etation of a law 
permitting euthanasia, the state reveals an attitude of 
making its desii e conditional upon consent and such a 
law’ would perhaps lead to a modification of the law in 
W’hicli the urgency of euthanasia must not be con- 
ditional upon anj thing except a medical ceitificate of 
idiocy 


But if legal sanction be legaided merely as state’s 
permission to commit euthanasia in cases in which 
paients desiie it, the state might more easily modify 
the law to permit euthanasia foi disabling feeble- 
mindedness, should the parents desiie it 

The desii e of pai ents to have an idiotic child killed 
mav range fiom pitv to pride and mav mask itself 
undei many guises Presumably the psjchiatiist would 
be employed to determine the genuineness of the 
paienlal motive, and this w’ould impose on a medical 
man a verj' undesiiable lesponsibility 
It seems questionable if we shall evei intellectually 
come nnj closer to an evaluation of the two tiemendous 
ideas involved in euthanasia — life and death Oui 
attitudes today are built upon authoritai lan teachings, 
supeistitions and the intuition, with very stiong moral 
respect for life, and a decidedly mechanistic and 
nihilistic attitude tow’aid death Oui agieement upon 
the positive worth of life and the right to live one’s 
life IS so essentially a pait of oui democratic idea, 
that its ablation in even one specific instance mav do 
haim to the inviolateness of the ideal If the ideal is 
leaily inviolate, then the state ought not to permit 
even the parents of an idiot to decide the idiot’s death 
If the state feels that it has a lole in keeping the 
genetic stiains pure, it should make the law mandatory 
upon a physician’s certificate of idiocy, and should not 
consult the paients If it does this, howevei, it be- 
comes decidedlj undemociatic and totalitarian 
Then there is the question whether medical men 
should be granted direct authority in deciding death 
01 in infiltiating death Alieady indirect power is 
tlieirs in jurisprudence in cases wheie sanity is 
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questioned, "but do they %vnnt direct power or the job 
of executioner’ Killing an idiot gets rid of parental 
nuisance and, provided the parents do not succumb to 
a life-long remorse, they will be freer to do what they 
want to do but will their path in life after the euthan- 
asic death of their child lead them to anything more 
valuable than the experience of caring for a defective? 
If we regard mateiial expansion as the ideal, then the 
answer is yes If we regard moral and spiritual de- 
\ elopment as paramount, the answei probabh is no 
Finally, since we know nothing about the \alue of a 
life which is intrinsically sealed bj idiocy against our 
eflorts to deciphei it, we might perhaps be wise to 
choose the ancient law of Moses nnd refrain from 
killing e\en under the most refined conditions of 
rationalizing efiicienci 

ROENTGENOLOGY OF THE SMALL INTESTINES 
IN NUTRITIONAL DISTURBANCES 

T he roentgenologi of the small intestine has been 
one of the main topics of the field of roentgenology 
in gastro-enterologi Among the outstanding publi- 
cations IS the Carman lecture deliveied before the 
Radiological Societj of North America, in 1940 The 
studies made bi Golden were so exhaustive that since 
that time practicallj nothing new has been heard m 
this field The author reported his findings of ab- 
normalities of the small intestine in the nutritional 
disturbances We would like to draw attention to this 
excellent publication, for it co\ers not onl\ the roent- 
genological findings, but also the pathological-ana- 
tomical findings in these raie conditions Such ex- 
haustive studies can onlv be made when the author 
has a staff of such well trained cooperators at hand, as 
Golden had in those men working in different depart- 
ments of the Presbvterian and Babies Hospitals in 
New York In addition, he made a most thorough 
study of the literatuie covering this interesting field 
Certain nutritional deficiency states, m both earlv 
and late stages, are associated w’lth disturbances in 
the motilitv and mucosal pattei n of the small intestine 
recognizable by roentgen examination Wien no 
obvious anatomical reason for their existence is ap- 
parent, they mav be classified as primarv , and when 
thev are associated with some organic disease of the 
gastro-intestinal tract, mesenterj liver or pancreas, 
they may be described as secondarv 

Pathological changes in the intestinal wall occui ns 
a i-esult of long continued nutritional deficiency, but 
seem to varj markedly in different individuals There 
is strong evidence of damage to the intramural nerv ous 
svstem The earlier changes are undoubtedlv rever- 
sible, but if the condition persists long enough, the in- 
testine maj be permanently damaged Under adequate 
treatment, the middle region of the small intestine 
does not seem to be restored to normal as rapidlj ns 
the proximal region , the former may show persistent 
evidence of damage after the lattei appears normal, 
and after the patient is clinically well 
The clinical as well as the pathological manifesta- 
tions are variable The svmptoms are often obscure 
or misleading Thej mav complicate a condition re- 
quiring surgical treatment 

Associated with the objective changes in the small 
intestinal pattern disturbances in the phvsiologj of 


absorption occur which suggest that the small m 
testine maj be part of a v icious circle, for the inter- 
ruption of which, parenteral treatment mav be 
necessarv 

Golden points out that objective changes in the small 
intestinal pattern, similar to those occurring m \ita 
min deficiency, have been associated wnth clinical and 
expel imental hypoproteinemia and several other con 
ditions 

The roentgenological findings in deficiency states 
involve motilitj, and the outline of the loops as well 
as the mucosal pattern of the small intestines. Golden 
remarks that those changes seem to be most pro- 
nounced m the region of the middle third of the gut, 
whereas the terminal ileum, for some reason, seldom 
appears abnormal The motility may be increased or 
decreased, and the intestinal loops may be distended or 
contracted The mucous membrane mav show coarse 
folds in some cases, whereas, in others, an obliteration 
of the folds has been seen Until now, we do not know 
vshat particuhi pathologicaJ conditions cause one or 
moie specific changes in the roentgenological outline. 
Here is a tremendous field which has to be thoroughlv 
studied Hyper- and fivTio-motility of the small in 
testines surely cannot be caused by the same con ' 
ditions 


Of the greatest importance is the fact that e.xactb 
the same tvqie of intestinal pattern as that found with 
well advanced deficiency states, is present in normal 
newborn infants, which after three or four months is 
i-eplaced by the usual adult pattern This change is 
probablv due to the evolution of the incompletelv de- 
veloped nenous control of the mtestine 

It would seem that some common mechanism must 
operate in the production of these phenomena from so 
manv different causes A possible, if not the most 
probable, mechanism is the interference with or 
damage to the intramural nervous system of the in 
testine 

Although a positive differential diagnosis cannot be 
made, the detection of these abnormalities of the small 
intestines on roentgen examination will serve to draw 
attention to the possibilitv of a nutritional deficiencv 
and may lead to its correction before senous damage 


IS done 

We would not be astonished if the coming veam 
w'ould permit us to make exhaustiv e studies, based on 
material such as people in prison camps, who, unfor u 
nnteh, hove been on a vitamin deficiencv diet for a 
long time - t i- 


LITERATURE 

Abnormal.tlw of the SmaU Intatl"' , 

>ome Observations on Their rfajalolorric Basis (Carman 
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ERRATUM 

The second paragraph of the Summon of the nrtide 
“The External Secretion of the Pancreas and Diabetes 
Melhtus” bv Pollard, Jliller and Brewer, which n|v 
peared in the January' issue, should read “The observe 
deviations fiom the control group of eight patien s 
were diminutions in volume of secretion and tota s^ 
cietion of bicarbonate and the enzymes, aravlase an 
trvqisin” instead of foui patients as stated 
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CLINICAL MEDICINE 

Mouth and Esophagus 

Young, D Eaopha-geal-hmtns Henna Rev Gasfro- 
Entoo, 9 SiS, Sept, Oct, 191)2 

Esophageal-hiatus hernia is the most common type of 
diaphragmatic hernia and is frequently diagnosed as other 
foinis of organic disease It is geneinlly elassified as (1) 
short esophagus type, (2) paraesophageal type, and (3) 
all other hiatus-heinias Factois influencing the foi-niation 
of these hernias vary from local tissue change to alter- 
ations in intra-abdominal tension The symptomatology 
depends upon mechanical inteiference with the function 
of the herniated organs or pressure on those oigans en- 
croached upon within the thoiacic cage Some simulate 
peptic ulcer, others angina pectoris, gall bladder disease, 
dysphagia syndrome, obstruction, unexplained aecondarv 
anemia and finally the large asymptomatic gioup A 
radiogiaphic examination is necessary to establish a posi- 
tive diagnosis Methods practiced roentgenologically de- 
signed to disclose most accurately the lesion are heie de- 
scribed in detail The complications leflect the mechanical 
influences of esophageal-hiatus heima and include ob- 
struction, strangulation, ulceration, hematemesis stuctuie, 
anemia and nutritional abnormalities Therapy is gener- 
ally medical ivith frequent small bland meals, iv eight le- 
duction, lest, sedatives, antispasmodics and anti-anemic 
preparations Phrenic nerve block is a valuable and pallia- 
tive procedure while more radical surgery is indicated 
in a selected group of complicated cases — Michael W 
Shutkin 

Stomach 

Judd, E S , Jr Residual Lesions of Ulcerative Gas- 
intis S G 0 ,75 m, Oof , 191,2 

In this article the author attempts an evaluation of the 
relationship between changes in the gastric mucosa and 
gastric cancer The literature on gastric carcinoma is 
given at some length Dr Judd feels too much attention 
has been given to gastritis as a cause, and that greater 
Interest should be centered on long-standing lesions of the 
gastric mucosa In this investigation he examined micio- 
seopically specimens from 200 carcinomatous stomachs and 
78 average stomachs The residual lesions of ulceintive 
gastritis were “irregular thickening and fibiosis of the 
musculaiiB mucosae, atrophy of the chief and parietal 
cells, hypeiTilasia of the mucous cells and disorganization 
of the mucosal elements ’’ The frequent occurience of such 
lesions in caicinomatous and non-carcinomatous stomachs 
IS compared Atiophy and hyperplasia seemed to be the 
2 significant residual lesions The author suggests the 
hiTJOthesis that atrophj of the chief and parietal cells 
initiates an attempt at repair by hyperplasia of the 
mucous colls Conti ol of the hyperplasia is lost, and 
cancerous growth develops It has not been pioved that 
achylia is a cause of cancer In conclusion, Judd states 
that the mam difference between normal and carcinoma- 
tous stomachs is the absence of mucous cell hjiierplasia in 


the former The most important factors in carcinoma are 

(1) many years of anatomic insults resulting in lesidual 
lesions and disorganization of the reparative processes, 

(2) age, (3) heredity Gastiic caiclnoma develops ovei a 
long period of time before its clinical manifestations, and 
it occuis in a previously damaged stomach — Fiancis D 
Afui-phy 

Doehring, P C and Eusterman, G B Assocmtiou of 
Pernicious Anemia and Cai emoma of the Stomach Arch 
Surg , 45 55J,, Oct , 191,2 

The average duration of life for the patient with per- 
nicious anemia before the introduction of livei therapv in 
192C was 6 years, and this short mteiwal did not peimit 
many complications to develop Caicinoma of the stomach, 
however, was often found Heie the autliois give a biief 
leview of past reports on the association of caicmoma of 
the stomach with pernicious anemia and state that the 
caily writers felt that pernicious anemia predisposed a 
patient to carcinoma of the stomach 

In this papei, the autbois recoid the lesults of their 
observations on 40 patients with associated pernicious 
anemia and caicmoma of the stomach studied at the Mayo 
Clinic Of 1,014 cases of pernicious anemia, 17 had carci- 
noma of the stomach , this is an incidence of 1 7 pei cent 
or slightly liighei than the incidence of gastiic carcinoma 
in the general population Caicmoma associated with per- 
nicious anemia was found to be of a similar giade of 
malignancy and in the same situation as carcinoma un- 
complicated by pernicious anemia Pernicious anemia usu- 
ally sets in at about the age of 64 5 years, while signs of 
cancer appear at the age of about 63 2 yoais Gastric 
carcinoma in association with pernicious anemia is be- 
coming more common, probably due to the fact that 
modem methods of treatment piolong the peiiod of sui- 
vual long enough for carcinoma to set in Achlorhydiia 
13 invariably found with pernicious anemia and usually 
with gastric caicmoma The cancer usually develops in 
the pylonc legion It develops wath less frequency in the 
middle third of the stomach, and is most raielv discovered 
in the upper third All the cases studied here were adeno- 
carcinoma Benign tumois or polvps develop rather often 
in cases of pernicious anemia The relationship between 
the two diseases is discussed briefly Present evidence is 
insufficient to prove a direct connection of those disorders, 
but there is reason to suspect that persons wnth pernicious 
anemia aie more likely to develop gastiic carcinoma than 
the noimal person — Fiancis Murphy 


Bowel 

Robe, P G Intussusception in Adults Can Med 
Ass'n J , 47 219, Sept , 1942 

Previous repoi-ts have shown that approximately 78 5 
per cent of the cases of intussusception occur in children 
under two yeais of age and that from 6 to 10 per cent of 
all the cases occur in adults This paper reports 10 cases 
of intussusception in adults 
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All cases of intussusception are classified into primary 
nnd secondary groups The former includes all cases in 
■which no causative lesion can be found -while the latter 
embraces those in which some pnmarj lesion can be 
demonstrated as the cause In children, most of the cases 
are of the primary tjTie while among adults the majoritr 
of cases belong to the secondary group Pnmnrv intus- 
susception usuallj starts at the ileocnecal junction Among 
the theories ad%nnced to account for this are excessive 
mobility of the caecum and ascending colon, the action ns 
a foreign body of excessive Ij-mphoid tissue found in the 
lower ileum, the marked protrusion of the ileocacca! valve 
into the caecum, the incoordination of the muscular coats 
in the lower ileum, incoordinntion of the autonomic system 
and dietary indiscretions and excessive purgation Second- 
nrv intussusception is due to such primary lemons as in- 
testinal tumors, ulcerations of the intestinal wall, Meckel’s 
diverticulum and a few other more rare conditions Most 
intussusceptions are of the isoperistaltic or descending 
type but retrograde or ascending intussusception does oc- 
cur The method of production is essentially the same in 
both tjTies Retrograde intussusception is i-elotively in- 
frequent onlv one case occurnng to about 100 of the other 
Retrograde intussusception may occur anjwvhcre m the 
gastro-intestinal tract from the stomach to the sigmoid 
Combined ascending and descending intussusception may 
occur as well as retrograde intussusception of the jejunum 
into the stomach through a gastro-enterostomy stoma The 
latter complication does not take place until from 5 to 16 
years aftei the gastro-enterostomy and is thought to be 
due to a too rapid expulsion of acid gastric juice result- 
ing in a violent reverse peristalsis from irritation The 
symptomatology of intussusception is discussed under 
three headings acute, chionic and recurrent The 10 case 
histones follow — Ira Manx ille 

Bovver L L CouBtipaUon — Its Management Rex 
Gastro-Entcrol , i SGG, Sept, Oct, lajij 

Functional constipation is widely distributed among 
humans The more common causes include lack of ade- 
quate exercise, neglected defecation leflox, laxatives, faulty 
diet and insufficient fluid intake, and other less important 
influences A correct diagnosis should be established onlv 
after a thorough roentgen and sigmoidoscopic examination 
Twenty-five ambulatorv cases were studied and followed 
for two rears Treatment presenbod a regulated diet in- 
cluding raw and cooked fruits, meat and green vegetables, 
regular relaxation and exercise, dailv habit, and adequate 
vitamins, minerals and water After two years, 18 had 
normal bowel habits, three took bulk producers, and 4 
weio failures In the treatment the necessary principles 
are (1) regular daily habits of exercise, i-est and morning 
vusit to the bathroom, (2) a well balanced diet of meat, 
fruits and vegetables, (3) vntamins, minerals and adequate 
fluid intake — Michael W Shutkin 

Kantor, J L The Spnte Syndrome A Syniposinm 
Rei> Gastro-Enferol , 0 335, Sopt , Oct 30^" 

The sfprue syndrome is predominantly an absorption de- 
fect involving the upper small intestine and is found dis 
tributed through all age groups The wide variety of eti- 
ological factors fails to explain the disturbance in fat and 
carbohy drate absorption, followed by steatorrhea and diar- 
rhea The chemical union of split fatty neid with enteric 
calcium salts results in hypocalcemia and nerve irritability 
with local and constitutional manifestations The further 
loss of fat soluble Vitamins A and D max seriously in- 
fluence osseous metabolism in the young Complications 
associated xxith the deficiencx of Vitamins K and B com- 
plex, such ns hemorrhage and pellagra respectix ely , may 
'occur The combined picture is one of malnutrition, 
anemia, and exhaustion 

In the diagnosis, steatorrhea is the principal feature 


which should be determined by quantitative studies of 
fecal fat and its partition Further characteristics are a 
hypocalcemia, hypoproteinemia. 
low prothrombin lex els and indicanuria. The roentgen- 
olopc signs are an ironing out of the valvulae conmventes 
occlusive spasm, dilatation and redundancy of the colon' 
bone changes, and m some instances a poor visualization 
of the gall bladder with oral dye administration Thera 
peutic principles include control of the diarrhea by dietetic 
measures, replacement of vitamin and calcium losses, resto- 
ration of blood, and the admimstration of bile where 
needed — Michael W Shutkin 


Hirschbert, N and Fantus, B Mode of Action of 
Bran Rev Gastro-Entcrol , 9 370 Sept , Oct , 1943 
The laxative action of bran is usually characterized hr 
large soft stools In their search for an explanation for 
the buik-forniing properties of bran they formulated "an 
hypothesis that microorganisms present in the intestinal 
tract cause a disintegration of certain fractions of bran 
which results in soft bulky stools containing emolsified 
gas The present study involves the relationship of bac 
teiia to the laxative action of bran or the fibrous residues 
obtained from bran by chemical methods The eipemncnt 
was divided into two parts In part I, a method was wed 
to estimate the amount of bran or bran crude fiber ntdized 
in V itro by stool bactena of observed individuals The re- 
sults of these in vitro studies revealed that both aerobes 
and anaerobes found normally in stools are capable of 
disintegrating bran and bran crude fiber and of producing 
and utilizing the products of disintegration In part II, 
an in vitro experiment was planned to detemiine whether 
bran ingestion causes some qualitative or quantitative 
change in the kind or number, or in the potential capaatv 
of intestmal bactenn to produce this emulsified gas Re- 
sults showed that all stools tested contained aerobes and 
anaerobes, capable of producing gas from bran Further 
more, bran has no apparent influence on the kind or 
numter of gas-producing bacteria nor does it influence 
the stool bacteria to produce gas, — Michael VI Shutkin 

SCHENKEN J R AND Moss, E S Entcrolius Vermi 
cnlarts in the Appendix Am J Clni Path , 15 509, Oet , 
1042 

A study of 1000 consecutivelv removed appendices from 
the surgical services of the Chanty Hospital of Louisiana 
at New Orleans was made to determine the incidence of 
appendiceal infection by Enterobius Vermiculans in that 
locality by means of a standardized method of procedure 
The method used first was to emulsify the entire contents 
of the appendix in water in a test tube and centnfuge it 
for one minute, after which the supernatant fluid was dis- 
carded and the entire sediment examined microscopically 
Six hundred cases were examined in this wav Four 
hundred subsequent cases were examined in like manner 
with the exception that repeated centrifugation xias 
earned out until the supernatant liquid was clear — and 
the clean sediment then examined 'The results obtainw 
were briefly as follows Twenty-three and three-tenfc 
per cent of all of the appendices were infected xntb B 
Vermiculans Forty-two and one-tenth per cent of the 
appendices from white females, and 38 3 per cent of tbe 
appendices from white males were infected in the second 
group Ten nnd one-tenth per cent of the appendices from 
negro females and 12 8 per cent of the appendices from 
negro males were infected m the second group 

The findings in group 2 were considered more accorafe 
than those of group 1 because of the improved technic 
used. Great vaiiation in the incidence of such appendicem 
infection is found in both American and European pub- 
lished reports Still’s original study in 1899 gave an mci 
dence of less than one per cent whereas Hams and 
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Digestion and the Nervous System* 

A Review of the Literature 

By 

J E THOMAS, M D t 

PHILADELPHIA PENNS\LVANIA 


T he influence of the neivous sj'stem on the organa 
of digestion has ah\njs been an impoitant con- 
sideiation in medical piactice, recentlv it has become 
a ma 30 i problem in militaij medicine Most physicians 
have noted the frequent occurrence of digestive dis- 
oideis associated with conditions which pnmaiily 
affect the neivous system Since most of these diffi- 
culties aiise from emotional disturbances, anxietj' oi 
pain, they tend to be aggravated in times like the 
piesent when laige sections of the population aie sub- 
jected to unpiecedented emotional stresses A G 
Nicholls (1) in an editorial in the Canadian Medical 
Association Journal states that “Of late it has be- 
come incieasinglj evident that disorders of the ali- 
mentary tract, peptic ulcer in particular, must be re- 
garded ns the major medical disabihtj' of war time " 
Sir Arthur Huist (2) in his book on medical diseases 
of the v\ar observ’es that "Djspepsia is the largest 
■single tvpe of disease in the Biitish Army and fiom 
several points of view the most impoi-tant medical 
problem of the war ” The evident increase in digestive 
disturbances in war time could be due to a variety of 
causes but it is appaient that an appreciable pro- 
portion of them 18 neurogenic Colonel Kantoi (3) 
found that more than one-third of the cases which he 
saw in his gasti o-intestinal service during the first 
world war w'ere suffeiing fiom what he called “diges- 
tive neuroses” He quotes Colonel Faust to the effect 
that betw'een 18 and 20 per cent of all patients ad- 
mitted to the gastro-intestinal and metabolic sections 
of the Fitzsimmons General Hospital in Denver during 
the present emergency eventually turn out to have 
neuroses of some type 

In Older to make conveniently available our present 
knowledge of the mechanism that may be involved in 
these phenomena, it has seemed worth while to under- 
take a review of the literature To this will be added 
some hitherto unpublished observations made in the 
Jefferson Physiological Laboratory 
Since the influence of the nervous system on the di- 
gestive organs must be transmitted through the peri- 
pheral autonomic nerves, it will be convenient first to 
consider what is known of the action of such nerves 
on the organs of digestion 

1 EXTRINSIC INNERVATION OF THE 
STOMACH 

The stomach receives its parasympathetic nerve 

■^Condensed from the annual A O A lecture delivered at St X^oali 
Unl\orBlty School of Medicine November 28 1942« 
tJerreraon Medical Collo«e Philadelphia Pa 
Submitted Pebruary 27 1048 


supply bv wav of the vagus neiwes Some of the 
functions of this inneivation maj be ascertained bj 
obseiwing the effects of vagotomy Gastric motility in 
vagotomized animals has been studied by a numbei of 
investigators including Cannon (4), Auei (S) and 
Carlson (6), and moie lecentlj Meek and Henin (7) 
All investigators are agieed that the immediate effect 
of vagotomv is a pionounced loss of tonus and mo- 
tility in the fasting stomach Food given subsequently 
does not induce peristalsis However, accoiding to 
Cannon (8) if a cat is fed previous to operation peiis- 
talsis may continue following vagotomy until the food 
alieady present in the stomach has been disposed of 
Di Ciidei and I have tried to repeat this observation 
on dogs, without success In two animals one vagus 
nerve was severed and the other exposed and a strip 
of cellophane slipped undei it so that it could be 
brought into view at will without seriously disturbing 
the animal The dogs vveie then fed and their gasti ic 
motility recoided by means of watei manometers on 
smoked papei When vigoious peiistalsis had begun 
we brought the lemaining v'agus into view and divided 
it with a quick snip of a pair of scissors The peris- 
taltic activity in the stomach ceased at once and al- 
though the animals were obseiwed for hours following, 
it did not retuin duiing that peiiod of obseiwation 
(Ciidei and Thomas, unpublished) 

After seveial days following v^agotomy theie is a 
gradual letum of tonus in the stomach and ultimatelj 
something approaching normal motilitv may again be 
lecorded Theie is considerable difference of opinion 
with regard to the return of nonnal gastric emptying 
Details of this controversy are given in a review bj 
McSwiney (9) Meek and Herrin (7) believe that the 
variations in results reported by different investi- 
gators are caused by differences in the type of food 
used as a test meal In their animals, some of which 
lived for five months, there was a pennanent delay in 
emptying solid food from the stomach Liquids, how- 
ever, left the stomach in normal time We have had 
occasion to observe a number of vagotomized animals 
and our observations are in agreement with those of 
Meek and Herrin 

The effect on the stomach of stimulating the peri- 
pheral parts of the severed vagus nerves has been 
studied extensively Onlv the more significant obser- 
vations need be mentioned Most observers agree that 
the predominant effect of vagal stimulation on all 
parts of the stomach is to increase the tonus and the 
activity of the smooth muscle A considerable number, 
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however, beginning vnth Openchowshi (10) ha\e ob- 
served on occasion the opposite effect, that is, re- 
laxation both of the sphincters and of the smooth 
muscle in the bod> of the stomach Thomas and 
Wheelon (11) studied the action of the vagus on the 
pyloric antrum, pjlonc sphincter and first part of the 
duodenum In their experiments stimulation of either 
vagus nerve generall> increased the activity of the 
muscle in this region, but in a few experiments re- 
laxation occurred, especialh when \erv weak electrical 
stimuli were applied Langley (12) had previously 
obsen'ed relaxation of the cardiac sphincter and the 
lower end of the esophagus in animals in which the 
vagus nerves were stimulated following administra- 
tion of moderate doses of atropine Carlson (13) veri- 
fied these results and show'ed that excitatorj responses 
were obtained most frequentlj when the muscle was 
in a state of contraction or possessed a high degree of 
tonus, whereas inhibitory effects were observed when 
the muscle initially was relaxed This relationship be- 
tween initial tonus and the response to nerve stimu- 
lation has been confirmed by a number of investigators 
and IS the accepted explanation at the present time 
for the occurrence of so-called reversal effects whether 
from stimulation of the parasjmipathetic or sjonpa- 
thetic nerves 

Section of the splanchnic nerves has less effect on 
gastric motilitj than does division of the lagi How- 
ever, an increase in tonus and in motility of the 
stomach has been reported b\ most investigators In 
a recent studj by Barron (14) similar results were 
obtained in human subjects The effects on the stomach 
of stimulation of the peripheral parts of the divided 
splanchnic nerves are varied and complex Numerous 
studies have been made, among the more recent are 
those of Carlson, Boyd and Pearcy (13), Thomas and 
Wheelon (11), McCrea and McSwdne\ (15), and 
Brown, MeSwney and Wadge (16) Nearlj all in- 
vestigators agree that the gastric muscle may be 
either stimulated to increased actmtv or inhibited 
through the splanchnic nenes Nearly all are agreed 
also that motor effects occur more frequently in 
stomachs in which the tonus is low and inhibitory 
effects w'hen the tonus is high It is probabh true 
that in acute experiments the tonus of the stomach is 
practically always abnormally low, hence the frequent 
occurrence of motor effects during sympathetic stimu- 
lation observed in such experiments is, in a quanti- 
tative sense, something of an artifact. 

2 EXTRINSIC INNERVATION OF THE SMALL 
INTESTINE 

In the small intestine parasympathetic denervation 
through cutting the vagus nerves has apparently onlv 
minor effects on the activity of the smooth muscle 
The subject has not been sufficiently inyestigated but 
in the animals that we have studied even casual obser- 
vation was sufficient to show that intestinal stasis did 
not occur Cannon (4) observed a slight delay in the 
passage of certain foods through the intestine follow- 
ing vagotomy but peristalsis and segmenting con- 
tractions were still present 


Bavliss and Starling (17) observed that stimulation 
of the peripheral vagus usually caused mcreased ac- 
tivity of the muscle of the small intestine Occasionally 
the motor effect was preceded bv a brief penod of 
inhibition but in no case did they observe prolonged 
inhibitory effects in the small intestine. 

There is little information regarding the effects of 
sympathetic denervation on the motility of the small 
intestine Cannon (4) has reported an increase in the 
rate of passage of food through the intestine following 
section of the splanchnic nerves 

It IS umversallj agreed that stimulation of the 
sjmpathetic nerves that supply the small Intestine re- 
sults in loss of tone and cessation of motility in a 
vast majority of instances Exceptions occur, however, 
even here, eg in the experiments of Thomas and 
VTieelon already mentioned the first part of the duo- 
denum responded with contraction to sympathetic 
stimulation just as frequently as did the adjacent 
parts of the stomach In experiments on excised nerve 
muscle preparations of the intestine I (18) have oc- 
casionally observed secondary contraction following a 
brief primary Inhibition when the mesenteric nerves 
were stimulated electrically This result was seen 
after degenerative section of the vagus nerves which 
should leave only postganglionic sympathetic fibers in 
mesentenc nerves However, for the most part the 
effects were inhibitory 

8 EXTRINSIC INNERVATION OF THE LARGE 
INTESTINE 

The large intestine receives its parasympathetic in- 
nervation largely via the pelvic nerves and to only a 
negligible e.xtent through the vagi The effect of 
cutting the parasvmpathetic nerves only has not been 
studied, so far as I can leam, but complete denervation 
was accomplished by EUiott and Bartlay-Smith (19) 
who destroy ed the spinal cord in a number of animals 
of various species Following this procedure they ob- 
served a marked decrease in motor activity of the 
large intestine characterized by retention of contents 
and accumulation of fecal masses in the distal colon 
Since these phenomena do not result from sympathetic 
denervation, they were probably due to loss of the 
parasympathetic nerve supply 

The effect on the Jarge intestine of stimulating the 
parasympathetic nerves in dogs and rabbits wM 
studied bv Bay lias and Starling (20) who concluded 
that these nerves augment the activity of both the 
circular and longitudinal muscle Their results com 
finned those obtained by Langley and Anderson (21) 
in rabbits and cats The latter authors had also made 
the observation that the parasympathetics cause re- 
laxation of the internal anal sphincter Recently Wells, 
Mercer, Gray and Ivy (24) have corroborated these 
findings in dogs, pigs and monkeys 

I know of no recorded observations of the permanen 
effects of sympathetic denervation of the large bowel 
in normal experimental animals but in my own ^ 
penence (Thomas, unpublished) removal of the in- 
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fenor mesenteric ganglia caused a persistent diarrhea 
in dogs In humans suffering from congenital mega- 
colon, sympathetic denenmtion results in recovery of 
normal tonus and contraction of the dilated colon 

Electrical stimulation of the sympathetic nerves 
supplying the large intestine has given various results 
in the hands of different investigators Bavliss and 
Starling (20) saw only lelaxation of both circular and 
longitudinal muscle coats during sympathetic stimu- 
lation^ wheieas Langley and Anderson (21) reported 
both motor and inhibitory effects accompanied by 
strong contraction of the internal anal sphincter, es- 
pecially in cats Elliott and Barclaj'-Smilh (19) agreed 
■with Bayliss and Starling, while Carlson's (22) results 
are in accord with those of Langley and Anderson 
Learmonth and Markowitz (23) found that stimu- 
lating the lumbar sympathetic tiunks or the hypo- 
gastric nerves caused only rela'tation of the muscle in 
the wall of the large bowel but caused strong con- 
traction of the internal anal sphincter Within the 
past year Wells, Mercer, Gray and I-vy (24) have re- 
ported that they were able to observe only motor 
effects on stimulation of the hypogastric nerves to the 
large intestine in dogs 

The key to these apparently inconsistent data is 
furnished by Carlson’s study (22) He found that in 
the large intestine, as in the stomach, sbmulation of 
the sympathetic nerves caused contraction when the 
tonus of the muscle was low and relaxation at other 
times The results of nerve section already mentioned 
indicate that the predominant action of the sympa- 
thetic innervation to the large bowel is inhibitory in 
the normal animal 

4 EXTRINSIC REFLEXES 

Reflexes affecting gastro-intestinal organs due to 
to stimuli conducted thiough the peripheral autonomic 
nerves have not been investigated as extensively as 
their probable importance deserves A few, however, 
are well known and may be mentioned as suggesting 
the possibilities in this field Cannon and Lieb (25) 
observed relaxation of the gastric muscle associated 
■with the act of swallo^wing This they called the re- 
ceptive relaxation of the stomach This inhibitory 
effect disappeared when the vagi were severed Thomas, 
Crider and Mogan (26) found that a variety of stimuli 
when applied to the small intestine resulted in loss of 
tonus and diminished peristaltic activity in the di- 
gesting stomach We named this phenomenon the 
enterogastric reflex This reflex also disappears when 
the vagus nerves are severed It is not affected by di- 
vision of the splanchnic nerves We are thus con- 
fronted with the surprising fact "that two well-known 
reflexes causing inhibition of gastric motility utilize 
the vagus nerves as a peripheral path 

Stimulation of the oral, gastric, or intestinal mucosa 
inhibits gastric hunger contractions Carlson (27) 
found that the reflexes from the gastric and intestinal 
mucosa could be conducted through either the vagi, 
the splanchnics, or the local nerve plexus The de- 
fecation reflex shoifld also be mentioned Judging from 


the behavior of the smooth muscle involved, this is 
mainly a parasympathetic reflex. 

Reflexes affecting the gastro-intestinal muscle by 
way of the sympathetic innervation are for the most 
part initiated by noxious stimuli The demonstration 
of the effects of such stimuli on the gastro-intestinal 
tract we owe chieflv to Cannon and Murphy (28), who 
found that under anesthesia various manipulations 
which would cause pain to unanesthetized animals 
caused pronounced inhibition of the stomach and in- 
testines Such inhibition, however, was not obtained 
if the splanchnic nerves had previously been dmded 
An exception to this was found in cases in which the 
harmful stimuli were applied directly to portions of 
the gastro-intestinal tract In such instances inhibition 
occurred even in the absence of extrinsic innervation 
The authors expressed the belief that in these 
instances the inhibitory effects were mediated by the 
intrinsic plexuses in the walls of the stomach and in- 
testine 

Any discussion of reflexes affecting the gastro-in- 
testinal tract would be incomplete ■without a consider- 
ation of the functioning of local reflex mechanisms 
lesident in the organs themselves oi in adjacent 
ganglia Bayliss and Starling (17) in their extensive 
study of the innervation of the small intestine dis- 
covered what they termed “the law of the intestine ’’ 
According to their observations, an adequate stimulus 
of any sort applied to the intestine caused contraction 
of the muscle at and above the stimulated point and 
lelaxation below Normally this contraction preceded 
by relaxation travels along the intestine, constituting 
a peristaltic movement They attributed this i espouse 
to stimuli conducted through the myenteiic plexus 
Cannon (29) later studied the same phenomenon and 
arnved at much the same conclusions He suggested 
that the reaction be called “the myenteric reflex” and 
this IB its common name at piesent Most physiolo- 
gists have accepted the views of Bayliss and Starling 
and of Cannon and with few exceptions legard the 
myenteric plexus as a peripheral reflex mechanism 
capable of mediating important reflexes quite inde- 
pendently of the central nerv'ous system This mechan- 
ism 18 considered to be in part responsible foi the co- 
ordination of gastro-intestinal activity Anatomists, 
on the other hand, were slow to accept this point of 
■view largely because of the absence of histological 
evidence for the occurrence of reflex arcs in pei ipheral 
ganglia. This deficiency in anatomical knowledge was 
remedied by the observations of Kuntz (30), who 
demonstrated the occurrence of synaptic junctions be- 
tween the axons of cells in the myenteric plexus and 
the dendrites of adjacent cells 

More recently e'vidence is accumulating that peri- 
pheral reflex arcs occur in sympathetic ganglia outside 
the myenteric plexus Kuntz and Van Buskirk (31) 
have found that certain reflexes affecting bile flow and 
the motility of the small intestine may be obtained 
under conditions that effectively exclude participation 
of either the long reflex paths through the central 
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ner\ous sjstem or the enteric plexuses The most 
probable paths, thej thinh, for these reflexes are re- 
flex arcs -mth their centers in the celiac ganglia About 
the same time Warkentin and Ivj <32) reported a 
stud^ of enterogastnc regurgitation (the regurgi- 
tation of bile into the stomach when acid is placed m 
the intestine) in which their eiidence, admittedlj 
incomplete, suggests that this actintr mav be medi- 
ated b\ reflexes through the celiac plexus in the ab- 
sence of the extrinsic innervation 

5 INNERVATION OP THE DIGESTII^ 
GLANDS 

Because of the great emphasis that has been placed 
in recent years on hormonal control, we are apt to 
forget that the nervous system also plays an important 
part in regulating the activity of various digestive 
glands As is well known, the salivary glands aie en- 
taelv dependent upon their autonomic neixe supply 
for their normal functioning The regulation of the 
gastric glands through the v agus nen es also play s an 
important part in normal digestion The relation of 
the vagi to gastric secretion was first demonstrated 
b\ Pavlov and Simanowskaja (33) in 1896 Thev 
showed not onlv that electrical stimulation of these 
nerves m experimental animals caused secretion of 
acid and pepsin bv the gastric glands but also that the 
immediate response of the gastric glands to a meal 
disappeared after the vagus nerves had been cut Al- 
though gastiic secretion occurs follownng vagotomy, 
it does not appear until after a longer than normal 
latent period and the volume and digestiv'e power of 
the secretion are far less than in normal animals 

Stimulation of the splanchnic nerves causes se- 
cretion of mucus only in the stomach according to 
Baxter (34) but Volborth and Kudryavzeff (36) were 
able to demonstrate some slight effect on the gastric 
glands proper, resulting in the secretion of a small 
amount of typical gastric yuice 

There is good evidence also for the belief that 
pancreatic secretion, particularly the production of 
enzvmes, is under nervous control Pavlov (36) demon- 
strated secretorv as well as inhibitorv fibers for the 
pancreas in the vagus nerves Stimulation of the vagi 
produces pancreatic secretion which is especially rich 
in enzymes The splanchnic nerves also have been 
found to contain secretory fibers for the pancreas in 
some animals In the rabbit splanchnic stimulation in- 
creases both the volume and the enzyme content of the 
pancreatic secretion (Baxter, 37) but Harper and 
Vass (38) found that in the cat the svTnpathetic 
nerves caused inhibition, especially of enzv'me se- 
cretion Kudrewezky (39) and Babkin, Hebb and 
Sergeveva (40) found secretory fibers for the pancreas 
in the splanchnic nerves of dogs 

The utilitv of the secretorv' nerves to the pancreas 
has been a matter of some mysterv Since the demon- 
stration bv Bayliss and Starling (41) of the existence 
of a secretory hormone for the pancreas, the humoral 
mechanism has been regarded bv manv as adequate to 
explain the activnty of the pancreas during digestion 


However, it has long been knowm that the total con- 
centration of enzymes in pancreatic juice differs ac 
cording to the different tapes of food undergoing di- 
gestion Since secretin produces a secretion of ap- 
proximatelv constant concentration, the variations in 
composition alone are sufficient evidence that some 
other mechanism than secretin normalb contributes 
to the regulation of pancreatic actmtv ' 

Reflexes affecting gastro-intestinal secretions have 
been studied, particularh in Pavlov ’s laboraton The 
so-called psvchic secretion of saliva and gastric juice 
in response to sight, smell or taste of food is now a 
matter of common knowledge These responses all 
disappear when the parasympathetic nerves supplyang 
the lanous glands hare been cut Ther are there- 
fore, parasympathetic reflexes 

MTiether noxious stimuli which pnmanh affect the 
sympathetic division of the autonomic nervous svstem 
affect gastro-intestinal secretions as thev do mot/hti 
appears not to have been sufficientlv investigated 
Howevei, Pavlov and others have found that "pswhic’ 
secretion of saliva and gastric juice is inhibited dunnt, 
periods of excitement (see Cannon, 42) Donees of 
the mouth, suggesting inhibition of sahvan secretion, 
IS a common svmptom of fnght IVe know that the 
digestive secretions aie often inhibited by anesthesia 
and operative trauma in acute experiments as is the 
motilitv In conscious animals we have observed ces- 
sation of secretion of acid from a Pavlov pouch of 
the stomach during periods of nausea and vomiting 
Further studies along this line are needed 

6 CENTRAL MECHANISMS 
The nerve fibers found in the preganglionic auto- 
nomic nerves are the axons of nerve cells situated In 
the spinal cord or in the medulla It is known, how 
ever, that manv of the impulses which activate these 
neurons arise at a higher level in the central nervous 
system The recent work of Cushing (43) and of 
Ranson and his associates (44, 46) and the older work 
of Karplus and Kreidl (see Karplus, 1928) (40 ood 
of Beatty, Brau and Long (47) have proved bevond 
reasonable doubt that centers for autonomic reflexes 
are located in the hypothalamus Electrical stimu 
lation of this structure in anesthetized animals causes 
various visceral changes, including gastro-intestinai 
inhibition, in unancsthetized animals it causes all the 
external manifestations of strong emotion Recent c'd- 
dence (46) indicates that some of the nuclei in the 
hypothalamic area send impulses over the parasvmpa 
thetics causing increased gostro-intestinal nctlvdtv 
The afferent paths to the hvpothalamus are such 
that it may receive impulses directly from pcnpheral 
sense organs, or Indirecth by way of the thalamus or 
the cerebral cortex. The thalamus is believed to con 
tain the centers in which the painful or pleasurable 
qualities of sensations are perceived Its connectiorJ 
with the hypothalamus provides a mechanism through 
which affective stimuli may reach the hypolhalo””'^ 
nuclei, from these they may be transmitted to the 
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viscera b\ means of the autonomic nen’es In this 
waj stimuli which cause disagieeable or pleasurable 
emotions eventuallv affect the internal oigans, includ- 
ing the oigans of digestion Foi these leasons it is not 
surprising to find that pain, fear, angei, resentment, 
or woriv are often associated with gasli o-intestinal 
distuibances 

Some of the implications of these facts have been 
admirabl> set forth ba Professor Cannon (42) Can- 
non’s emphasis on the “sj mpathetico-adrennl svstem,” 
howe\er, has lead to the belief that aisceral emotional 
lesponses are mediated for the most part through the 
sympathetic dnision of the autonomic s\stem This 
maa bo tiue for certain tapes of leactions but 
emotions differ among themselaes m their external 
manifestations and Iheie is no reason to assume that 
then visceral expressions aaill alavaas be identical oi 
aanll alwaas inaoK'e the same neivous patina aa's In 
the case of the organs of digestion at anv rate theie 
IS good reason to believe that certain types of 
emotional leactions are associated avith stimulation of 
the pai asa rapathetic nerves Attention has been called 
to this fact by Todd (48) who reported that ‘‘hvper- 
activita of the stomach is alaaaas piesent in the 
anxiety complex in patients consciousla or subcon- 
sciousla nerv’ous but not afraid" The recent inter- 
esting study ba Wolf and Wolff (49) of a patient 
who has a permanent gastric fistula, 'provides strong 


support for Todd's vieavs Wolf and Wolff avere able 
to differentiate betaveen the response of then patient’s 
stomach to stimuli causing feai oi angei and those 
which resulted in the more chronic state of anxiety 
and lesentment Whereas the former caused blanching 
of the mucosa and inhibition of secretion and motilitv, 
the latter caused increased secretion and increased 
motility aanth flushing of the mucosa, all of such de- 
grees as to establish a condition avhich they thought 
aaas favorable to ulceration 

Should these observations prove to be applicable 
generally, it w’ould be difficult to ovei emphasize their 
importance The type of reaction which is associated 
wath the peripheral manifestations of sympathetic 
stimulation is generally transient The very intensity 
of such emotions pi events then being long sustained 
On the other hand, feelings of anxiety and resentment 
may continue for weeks or months and so may give 
use to chronic anatomical changes in the oigans af- 
fected Perhaps peptic ulcei is only one of many such 
manifestations 

Di Ivy has quoted Josh Billings to the effect that a 
reliable set of bowels is worth more to a man than anv 
quantity of brains What Josh Billings appaiently 
didn't know is that the quality if not the quantity of 
the brains has a lot to do wnth the reliability of the 
bowels 
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Gall Bladder Visualization With B (3,5 d/-iodo-4-hydroxyphcnyl) 
a Phenyl Propnonic Acid (Pnodax* ) 


By 

I H EINSEL, MJ) 
and 

T H EINSEL, M D 
CLEVELAND OHIO 


rpHE intravenous inieclion of tctra-brom-phenolph- 
thalem (1) or the sodium salt of tetra-iodo-phenol- 
phthalein as suggested bj Graliam, Cole and Gopher 
(2) or the oral administration of the latter compound 
by Jlenees, T O and Robinson, H C (4), has for 
man^ years been the method of choice for roentgen- 
ologic examination of the gall bladder SeTCral reports 
have recentiv appeared (4-10) indicating that distinct 
adiantages may be associated with the use of p (3,6 
dl-^odo-4-h^d^o5^yphen^i) a phenol propnonic acid In 
Germany, this compound is designated as Biliselek- 
tan, but the name Pnodax is employed in this countrv 
E%adence has been presented indicating that the oral 
administration of this compound results in gall bladder 
visualization equal to or superior to that obtained bj 
other methods Moreo\er, Biliselektan is claimed to 
be almost entirely de\oid of irritation to the digestive 
tract, thus one of the most objectionable features of 
previous methods is avoided 

In the present investigation, preliminan’- studies 
v'itli doses ranging betv een 2 and 6 gm permitted the 
conclusion that a dose of 3 gm of Pnodax was almost 
universally satisfactory In many cases, a larger dose 
increased the density of the gall bladder shadow, but 
the S gm dose was adequate to produce cholecys- 
tograph plates which could readily be interpreted 
Thus, the following routine was followed throughout 
the investigation The meal of the evening preceding 
the examination consisted of fruit, v'egetable, tea and 
toast, fats were av'oided One hour later 3 gm of 
Pnodax, thoroughly stirred into a cup of tea, was 
•taken Subsequently, fluids in moderation were per- 
mitted, but the ingestion of food was avoided until 
after the examination made at 9 00 o’clock the follow- 
ing morning Immediately after the first X-ray plate 
was taken, the patient was given a glass of equal parts 
of millr and cream and the yelk of one egg The 
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second X-ray plate was made tuo hours following the_ 
first 

In 50 nnselected cases (19 male and 81 female) ap- 
pearing consecutivelv for cholecystographic exami- 
nation, the gall bladders of 42 vasualized and emptied 
satisfactorily, emptied 60% In 2 hours The normal 
and pathological gall bladder had the same character- 
istics observed with vasualizing agents prenoaslv 
available and vielded the usual information respecting 
the anatomv and functional activity of the gall bladder, 
except the empty ing process was more gradual In our 
experience, Pnodax distinguished the normal from the 
pathological gall bladder as satisfactonly as any con 
trast matenal now commonly In use 

Gall stones were present in 6 cases showing good 
visualization, but a prolonged emptying time Two 
cases with stones failed to visualize but this non-visu- 
alization could not be ascribed to the Pnodax. Failure 
of visualization in one of these cases was e.xplained 
by a complete plugging of the cystic duct encountered 
subsequently at operation 'Two cases showing normal 
visualization with Pnodax had previously failed to 
visualize wath sodium tetra-iodo-phenolphthalein 

The Priodax produced no obnoxious svmptoms ex- 
cept in one patient who reported a mild burning sen- , 
sation in the “stomach ” Doses of Pnodax exceeding 
those required for cholecvstography can produce 
gastro-intestinal irritation, for Dr Walter Jlodell 
(personal communication) observed anorexia, nausea 
and vomiting in cats receiving large doses This irn- 
tation probablv results from the local action of the 
drug in the digestive tract for the gastro-lntestinal 
symptoms were not observed from large doses of the 
compound administered intravenouslv 

SUMMARY 

Observation made m 60 routine cases of cholecys- 
tographv confirmed the report that a single S gm dose , 



JooR, D D 
JUNK, 1P43 


Einsel and Einsel — Gall Bladder Visualization 
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Figr 3 The fact is equally important that m cases of 
cholelithiasis the Pnodax shndoi\ was light enough to 
provide a good contrast wth the gall stones This is 
shown m Fig 3 Too dense a shadow from the contrast 
material may lead to diagnostic errors by masking gall 
stones, particularly those of the millet seed type 
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of Pnoda'^ given orally bj a simple technic produced 
gall bladder Nosualization equal to or superior to 
that usualh obtained from other contrast materials 


Freedom from nausea, ^omltmg, diarrhea or other 
indication of gastro-intestinal irritation u-ns an out- 
standing feature of these examinations 
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Studies on the influence of Various Substances on the Colon* 
I. Phenolphthaicin and Other Laxatives* 
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T he uncertain etiology of colitis has prompted 
much conjecture as to the probable causatne 
factors The frequent use of cathartics is considered 
bj some as one of the causes of this affection (1) 
Certain laxatives, probably because of their frequent 
use, are especial]\ singled out as responsible for the 
occurrence of colitis In the published literature, most 
of the opinions concerning the causation of colitis bv 
cathartics are based on impressions obtained from the 
patient’s personal history of his illness and from 
rather superficial clinical observation, nithout the aid 
of thoroughgoing laboratory studies to elicit the facts, 
and mthout control investigations to pro\e or dis- 
prove any impressions gathered 

Colitis 18 a term frequently used, aoubtless too 
loosely, for denoting anv condition in which there is 
evudence of some vaguelv defined disturbance in the 
abdomen Patients are all too freely labeled ns suffer- 
ing from colitis when they complain of any of the 
mulbtude of gastro-intestmal symptoms, without re- 
yealing any organic changes by X-ray and routine 
laboratory tests Accuracr yvould hardly permit the 
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use of the designation colitis except in conditions of a 
trulv inflammatory nature, such as ulceration of the 
colon due to amoebic or bacillary infection and other 
causes Aside from these factors, there are hardly anv 
criteria that permit the assumption of the presence of 
colitis Too often, the term colitis is being applied to 
conditions that are not accompanied by inflammation 
of the colon, and the diagnosis is based simplv on the 
existence of certain svmptoms in the gastro-mtestmal 
tract which but remotely justify this diagnostic desig- 
nation 

With our present knowledge of the condition, colihs 
may onh be established by the findings revealed by 
proctosigmoidoscopy and by the constituents of the 
stool The fecal constituents aid m the classification 
of the tyqies of colitis, they help to establish whether 
they are of amebic, or bacillan origin, and whether 
thev are of ulcerative or inflammatory type 

In our search for a method by yyhich the existence 
of colitis could be determined, or its presence ruled 
out, in patients who do not show endence of an in- 
flammatory or ulcerative process, we haye examined 
a large number of specimens of stoojs obtained from 
normal indiyiduals as weU as from patients yrith and 
without gastric disturbances, to establish as definitely 
as possible the constituents of normal and abnormal 
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Table I 

Prchmr'nary period (172 cases) 
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23 33 1 
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C 66 

Summao 

372 

3 

09 

1 04 

73 0 

065 

21 37 

22 14 

4 1 


stools The results of this study (2) cleiily indicate 
that thei'e are wade variations in the constituents of 
stools and confirm the fact that frequently diagnosis 
of colitis 18 made clinicallv when theie aie no signs of 
colon irritation to support such conclusion, as judged 
bv repeated stool evaniinations Briefly stated, it wms 
found that normallj' the stool contains not more than 
0 1 cc of mucus in every giani, and no mucous strings 
or protein Utilizing our newly acquired information 
conceniing the constituents of the stools that are usu- 
ally indicative of an inflammatory condition (colitis) 
or of irritation, we have undertaken an investigation 
of the effect of various laxatives on the colon by com- 
paring the fecal constituents before and after the in- 
gestion of substances that produce a laxative effect 

METHOD AND PROCEDURE 
Noznial individuals, both men and women, were used 
as subjects Thej were classified as noimal inasmuch 
as they were not conscious of anj sjonptoms and had 


not exhibited any signs that may have indicated a 
deviation from the normal During the period of in- 
vestigation they continued at their usual occupations 
and subsisted on their customary diet Each subject 
collected 24-hour specimens of stool for 3 days before 
anj*^ medication was given This was termed the pie- 
hmmary period After this, a laxative was given, and 
the stools were again collected for three days This 
was termed the examination period During the final, 
or after-exttonnation penod, the stools were again 
collected foi 2 oi 3 da 3 S As a method of control, 
these subjects received during one examination period, 
a large quantity of fruits only as part of then diet 
No laxative substance was used during this period All 
stools were examined chemicallv for mucus, protein, 
and urobilinogen, and microscopically for mucus, 
mucous strings, and cells 

Tests weie made with various laxatives phenol- 
phthalein, U S P and yellow, in vai lous doses , with 


Table II 


0 OG Chii white phenolphf Jialcin peiiod (122 cases) 
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Table III 

0 012 Gm white phenolphthalcin period (115 cases) 
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aromatic fluidextract of cascara sagrada, magnesium 
sulfate, bran, kaia>a gum and prostigmin bromide 

RESULTS 

I Preliminary Period 

Altogether, the dailj stools of 172 normal indi- 
viduals vore examined for three consecutive da>s, or 
a total of COO specimens For statistical comiwinson, 
the individuals serving ns test subjects i\ere dnided 
into one group of 60, one group of 32 and thi eo groups 
of 30 each Appljing our ciiteria of normal and ab- 
normal stool constituents, we found that the stool 
specimens obtained during the preliminnrj period 
from these normal subjects contained abnormal consti- 
tuents in varjmg percentages 

Increased mucus was found in 20 to 24 per cent of 
the specimens examined (aierage 2137^^), mucous 
strings in 13 to 33 per cent (aierage 2214^), and 
protein in 0 to 8 per cent (aierage 4 1%) (Table I) 

U Tests with Phenolphthalcin 

During the phenolphthalcin period, the subjects re- 
ceived at veekly intervals two different doses and 
different types of phenolphthalcin Thus, some received 
0 06 Gm of white (U S P ) phenolphthalcin followed 
by 0 12 Gm white (U S P ) and then bi 0 06 Gm 
yellow phenolphthalein while others received first the 
jellow and then the white (USP) phenolphthalein 
Altogether the phenolphthalein peiiod, including the 
preliminary tests lasted four weeks For statistical 
comparison the subjects receiving the phenolphthalein 
were divided into four groups of about 30 each 

One hundred twenty-two individuals received 0 06 
Gm of white (USP) phenolphthalein ns a test dose 
Tables Ila, Ilb, lie and lid show the percentage of 
subjects in each group having mucus above 0 1 cc /Gm - 


of stool, or having mucous strings or proteins in the 
prehminan period and test periods respectnelj Table 
lie summarizes the findings in the entire group It 
demonstrates that in this group of 122 normal mdi 
Mduils, mucus in excess of 0 1 cc /Gm of stool was 
present in 21 mucous strings in 2Z% and protein 
in 2 5^^. During the 0 06 Gm phenolphthalein test 
period, the nbo\e percentages changed to 2047^o, 
18 8^7 and 4 957i- respectnelv Dunrtg the post- 
phenolphthalein period, mucus in ejvess of 0 1 ce./Gm 
was found in 15 7(0. mucous strings in 18 86(0 and 
protein in 4 17((i 

One hundred fifteen normal subjects, most of whom 
had recened, one week prior, 0 06 Gm of phenolphtha- 
lein recehed 012 Gm of white (USP) phenolphtha- 
lem as a test dose The\ were also divided into four 
groups Tables Ilia Illb, IIIc and IHd show the per- 
centage of subjects in each group having mucus above 
0 1 cc.'Gm of stool, or having mucous strings or pro- 
teins in the preliminary period and test periods re- 
spectivelj Table Ille summarizes the findings in the 
entire group of 115 individuals It shows that as a 
group 21 3(J of these subjects had mucus in excess of 
0 1 cc 'Gm , 16 6% had mucous stnngs and 1 6G- had 
protein during the preliminarj period During t^ 
012 Gm white (USP) phenolphthalein test period 
the percentages were 12 6, 15 3 and 0 8 lespectivelv 
In the post-phenolphthalein period mucus over 0 1 
cc/Gm of stool was found in 15 5(J, mucous stnngs 
in 17 5% and protein in 1 6% 

One hundred fourteen of the subjects tested above 
received 0 06 Gm of j ellow phenolphthalein as n tM 

dose Thev, too, were divnded into four groups Ta K 

IVa, RTi, IVc and IVd show the respective percent- 
ages of excess mucus, of mucous strings and of pro- 
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Table IV 

0 06 Gm vcUoio phcnolphthalcin penod (IH cases) 
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tern dming the preliminarj penods and duiing the 
test peiiod of each group Table IVe summaiizes the 
findings in the entire group duiing the different 
periods It reveals that of these 114 subjects, as a 
group, 16 27o had mucus in excess of 0 1 cc /Gm of 
stool, 19 3 % had mucous stimgs and 2 6 % had protein 
dming the pieliminary period Duiing the phenol- 
phthalein peiiod, the percentages weie 17 6%, 13 9% 
and 2 9% lespectivcls Dming the post-phenolphtha- 
lein peiiod, mucus in excess of 0 1 cc /Gm was found 
in 17 3%, mucous stiings in 14 6% and protein in 
2 6 % 

111 Tests laitli Bran 

Fifty noimal subjects submitting to these tests, 
shoned in their stools, taken during the piehminary 
period, mucus in excess of the normal in 20%, mucous 
strings in 20%, and protein in 8% During the binn 
period, mucus was found in 20%, stiings in 24%, and 
protein in 10% During the period after the taking of 
bran, there was mucus in 24%, strings in 18%, and 
protein in 8% (Table V) 


IV Test xiith Kaxaya Gnm 

Thirty noimal indmduals received 20 Gm Mucin-K, 
a kaiaya gum preparation, daily for 3 days During 
the period before taking the gum, 16 6% had excessive 
mucus in the stools, 30% had mucous strings, and none 
had protein During the period the gum was taken, 
mucus was found in 13 3%, strings in 60%, protein 111 
none The after-period revealed mucus in 10%, stimgs 
in 30%, and protein in none (Table VI) 

V Test xvith Magnesium Sulfate 

There were 31 subjects m this group, and each was 
gnen a single dose of 15 Gm of magnesium sulfate 
Of this number, during the preliminary period, 19 4% 
had excessive mucus in the stool, 29% had mucous 
stnngs, and none had protein During the period 
when magnesium sulfate was administered, increased 
mucus was found in 12 9%, strings in 22 6%, and pro- 
tein in none Three days after the magnesium sulfate 
was taken, excessive mucus was piesent in 16%, 
strings in 22 6%, and protein in 3 2% (Table VII) 
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Bran period (50 cases) 
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VI Test imth Cascara Sagrada 

Thirtj' normal individuals received one dose of 4 cc 
aromatic fluidextract cascara sagrada The results 
of examination during the prehminary period, were 
mucus in excess in 19 3% mucous strings in 25 8%, 
and protein in none, during the period of cascara 
medication, mucus was present in 22 6%, strings in 
82 2%, and protein in 3 2% , during the post-medi- 
cation period, mucus was found in 12 9%, strings in 
26 8%, and protein in none (Table nil) 

VII — Test mth High Fruit Diet 

A high supplement of frmt was given to a group of 
30 individuals, for the purpose of increasing the hulk 
in the diet This addition to the usual diet consisted 
of 12 prunes, 2 apples and 2 large size bananas daily, 
for 3 days During the pre-experimental period, 19 3% 
of these subjects had excessive mucus, 25% had mucous 
strings, and none had protein During the period of 
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high fruit intsike, mucus in excess of 01 cc/Gm of 
stool was found in 12 9%, strings in 29%, and protein 
in none During the after-period, mucus aboie 01 
cc /Gm was found in 9 8%, strings in 25 8%, and pro- 
tein in none (Table IX) 

VIII Test imth Prostigmin Bromide 
Thirtj indiidduals were given 16 mg of prostigmm 
bromide, 1 1 d , for 2 days Of these 30 normal subjects, 
17% had mucus in excess of 0 1 cc/Gm, 40% had 
mucous strings, and none had protein during the pre- 
Iiminarj period During the period of drug ingestion, 
excessive mucus was found in 23%, strings in 27%, 
and protein in 3 3% Excessive mucus was present 
during the post-medication period in 3 3%, strings m 
10%, and protein m none (Table X) 

DISCUSSION 

The results revealed in Table I confirm our prenous 
observations that, at times, normal individuals, free 
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Magnesium sulfate period (SI cases) 
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Periods 

No Days 
of ] 

Observation ! 

Stool 
Wt. In 
Gma. 

No of 
Stools 

1 

Percentage 

of 

Moisture 

Chemic 
Mucus in 
cc. Per Gm 
of Stool 

Chemic 
Mucus 
More Than 
0 I cc. 

Strlnps 

Protein 

Cramps 

Flatu- 

lence 

Laxative 

Effect 

Preliminary 

3 

92 

95 

I 

74.3 

0 0S7 

19 4 

1 

29 0 

1 

0 


L— 


Mastjealam 

Sulfate 

2 

203 

! 

1 1 4S 

83 B 

0 051 

j 12 9 

1 22.6 

1 ® 

1 65 

1 " 

MJS 

Poet 

2 

01 

1 03 

76 0 

! 0 061 

16 1 

! 22.6 

8.2 





TABLE VIII 

Aromatic fluidextract of Cascara Sagrada period (31 cases) 



— 


DaDy Average of 


Prreratnee of Cmw HnvHni: 

j Subjective Snuptoim 

Periods 

No Days 
ol 

Obsertution ^ 

Stool 
■Wt. In 
Gma. 

No. of 
Stools 

Percentage' 

of 

Moisture 

Chemic 
Mucus in 
cc Per Gm. 
of Stool 

Chemic 
Mucus 
More Than 
0 1 cc. 

1 

Strinpt 

Protein 

Cranjpt 

Plate 

lence 

Laxative 

Effect 

Preliminary 

3 ! 

92 

JQo 

744 

0 057 

1945 

25 8 

0 




Cascara Sagrada 

2 

138 

las 

B 

0 066 

2248 

j 3246 

343 

12 0 

S5 48 

6949 

Post 

2 

w 1 

1 J)5 

B 

0 063 

j 12.9 

25 8 

! 

0 
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from gaati o-intestinnl simptoms, maj show abnormal 
stool constituents In other woids, a percentage of 
apparentlj normal subjects show variations in the 
pathologic limits of stool constituents We, note, for 
instance, that of 172 svmptomless individuals, mucus 
in excess of 0 1 cc /Gm was piesent in 21% mucous 
strings in 22%, and protein in 4% 

This obsei ration establishes it ns a fact that the 


occasional presence of "abnormal” constituents in the 
stool of normal individuals is not necessaiily of 
pathognomonic significance and is not invariably a 
sign of colon iiritation, oi the lesult of the ingestion 
of a drug at the time the examinations are made It 
also emphasizes the possibility of erior that may occur 
in the diagnosis of colitis on laboratory findings, since 
even the presence of constituents considered abnormal 


Table IX 

High fruit period (SI cases) 





Dally 

A\omRo of 


PcTContapc of Cases HavinR 

Subjective Symptoms 

1 

Periods 

No Da> » 
of 

Obecr\-ntlon 

'itool 

in 

Gms 

Nn of 
Stools 

Pertonlage 

of 

Molslurc j 

Chemic 
Mucus in 
Per Gm 
of Stool 

Chemic 
Mucus 
More Than' 
0 1 cc ! 

SlrloCT Protein j 

Cramps 

Flatu- 

lence 

Laxative 

Effect 

rroHminnry 

3 

02 

05 

74 3 ! 

0 057 

10 35 

25 8 0 




Hlch Fruit 

2 

1 126 

1 18 

75 9 

0 050 

32 00 

20 0 0 

6 45 

32 25 

48 4 

PlMl 

o 

07 

00 

1 

74 7 j 

0 059 

! 9 68 

25 8 0 


1 

1 



Table X 


PiosUgmin bromide period (30 cases) 





Dally 

Average of 


Percentage of Cases Having 1 

Subjective Symptoms 

Periods 1 

No Days 
of 

Ob8er\*ntfon I 

1 

Stool 

W't In 
Gms 

No ot 

1 StOoIi 

Percentage 

of 

Mofsturo 

Chemic 
Mucus in 
cc Per Gm ! 
of Stool 

Chcmic 1 
Mucua 1 
More Tl)nn 
0 1 cc 

I Strinsa 

Protein 

Cramps 1 

i 

Flatu 
Icnce 1 

Laxative 

EITcct 

PrelJroinarj 

4 

05 

0 09 

73 9 

055 

10 7 

40 

0 

! 



Prostlpmln 

Bromide 

3 

218 

3 20 

76 4 

059 

23 3 

1 

SC 7 

1 

1 

53 

20 ^ 

1 

45 3 

43 3 

Post 

1 

01 

1 14 

71.5 

058 

S 3 

1 

, 10 

0 





Table XI 


Suinmary oj medication periods 





T)nll> Avemge of 


Percentage of Coses Having 

Subjective Symptoms 

Periods 

No of 
Cases 
Studied 

Stool 
WL In 
Graa 

No of 
Stools 

Percentage 

of 

Moisture 

Chemic 
Mucus in 
cc Per Gm 
of Stool 

Chemic 
Mucus 
More Than 
0 1 cc 

Strings 

Protein 

Cramps 

Flatu- 

lence 

Laxative 

Effect 

Preliminary (1) 

172 

■HHIIQffillH 

1 04 

||||[|Q]Q|||||| 

0 06C 

21 37 

22 14 

4 1 


mmiiiB 

IjllllHIIIfll 

Phenolphthnlcm 

0 06 Gm ANhItc (2) 

122 

132 

1 20 

77 1 

0 0G5 

20 47 

33 8 

4 95 

10 63 

32 7 

44 0 

Phenolphthnlcln 

0 32 Gm ■While 

115 

161 

1.28 

73 3 

0 061 

■ffli 

IB 83 

0 83 

80 GO 

88 0 

69 B 

Phenolphthalcin 

0 OG Gm Yellow 

114 

160 

1 30 

79 2 

0 063 

17 60 

13 96 

2 92 

— I 

42 5 

73 12 

Bran 1 or. (3) 


121 

1 IS 

76 6 



24 0 

HdlHHi 

SimS 

|||||[Q|S|H 

44 0 

Mucin K 20 Gm 
(4) 

so 

144 

1 18 

78 4 

0 04C 

13 38 

60 0 

0 

36 66 

50 0 

60 0 

MoKncslum Sulfate 
15 Gm (5) 

31 

203 

1 4S 

83 5 

0 061 

12 9 

22 6 

0 

65 0 

55 0 

93 5 

Cascara Sagrada 

4 cc. (G) 

31 

138 

1 18 

70 7 

0 060 

22 68 

32 28 

3 23 

12 9 

36 48 

61 29 

Proftlgmin Bromide 
(7) 0 016 Gm per 
tablet (6 tablets) 

30 

118 

1.20 

76 4 

0 060 

23 a 

26 7 

3 a 

20 0 

43 3 

43 3 

High Fruit BIet(8) 
12 prunes 

2 apples 

2 bananas 

31 

125 

1 18 

76 9 

0 060 

12.9 

20 0 

0 

6 46 

32 26 

48 4 


(X) Pn;nmlnar7 period when no medication was jd^cn ^ ^ 

(2) Medication taken In cvenlnp Stool coDoction atarted soon after dose. 

(8) Dran inceated daily for 3 days \ J 

U) Mnein K (20 Gm ) jriven daily for 3 da>*s Stool collection started 24 hours after first dose 

(6) Mapnesiom Sulfate (16 Gm ) Riven In A M. Stool collection started immediately after dose 

<G) Aromatic fluidextract of Caecara Sacrada (4 cc ) piven in evenlmt Stool collection Btartcd after doac. 

(7) Proetipmin Bromide (16 mtr t.i d ) for 2 daya. Stool collection started after dose 

(8) High fruit diet taken daily for 8 days Stool collection started 48 hour* after first fruit meal 
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does not establish with absolute accuracy the existence 
of col6n irritation or colitis 

Companng the stool constituents of our test sub- 
jects duiing the preliminai'j period with those found 
during the test periods, when medication or fruit was 
taken, there certainly does not appear a wide dis- 
ci epancy in the figures obtained (Table XI) As re- 
sults of daily stool examinations, before and during 
the ingestion of various laxative medications, the 
above figures certainly do not reveal impressive vari- 
ations in the composition of the stools, at least, not 
with sufficient constancy to consider these medicinal 
substances inimical to the colon Moreover, when we 


compare the results with phenolphthalein to those with 
other substances, we again fail to discover marked 
differences in the results (Table XII) 

In Table XTII are shown the results reicaled by ex- 
amination of the stools obtained from the 31 indi- 
viduals who leceived all the test substances Dunng 
the first preliminary period, inci eased chemic mucus 
in excess of 0 1 cc /Gm w-as found in 32% of the 
specimens of stool examined, during the three test 
periods with phenolphthalein, excess mucus was 
present in only 29%, 9 7%, and 22 6%, respectiielj 
Mucus strings were found in 25 8% during the pre- 
liminary period, but during the three test periods It 


Table XII 


Summary of post-medtcaiton periods — 

Compannq the piehminary findings (numerator) with those of post-penod (denominator) 


Periods 

No Cases 
studied 

Stool Wt 
in Gma 

[>ally Averace o 
No of 
StooU 

f 

Per Cent of 
Moisture 

Chemto Mucus 
ih cc. Per Gnu 
of Stool 

Percent 
Chemic Mucus 
More Than 

0 1 cc 

aim of Coses ' 

Strings 

favinp 

Prrtdji 

Phenolphthalein 


DO 

1 08 

73 7 

0 064 

21 04 

23 02 

2.60 


122 

— — “ 

■ 

— . ■ ■ 

■ 

- 

* '■ ■ ■ 




104 

0 02 

76 0 

0 0C2 

IB 7 

18 86 

4 n 



07 

1 01 

73 8 

0 062 

21 38 

10 67 

167 


116 

— 


■ - ' 



"" 

— 



07 

I 01 

76 0 

0 0 c 

16 6 

174 

1 67 

Phenolphthalein 

114 

97 

1 06 

73.6 

0 062 

16 26 

10 37 

240 








0 OC Gm yellow 


02 

1 03 

74 2 

0 060 

17.20 

1448 

240 



100 

1 OS 

74 8 

0 067 

20 0 

20 0 

80 


60 










82 

0 02 

78 5 

0 006 

24 0 

18 0 

8.0 



qa 

0 96 

74 4 

0 058 

16 06 

30 0 

0 

Karaya Gnm Period 

80 




— 

— 





128 

1 10 

74 7 

0 049 

10 0 





92 

0J)6 

74J 

0 067 

16 4 

29 0 

0 

Mogneslnm Salfate 

31 




— 

•— 





91 

1 03 

76 0 

0 061 

16 1 





92 

0 96 

74 3 

0 067 

10 35 

25 8 

0 

Casenm SaRrada 

31 




— — 

■'■■■■■ ■ 


“T 



09 

0 06 

78 0 

0 063 

12.0 


£ 



96 

0 00 

78 0 

0 055 

ir 7 

40 

0 

ProAtiermln Bromide 

SO 



— 

' 

— 





91 

V 14 

71 6 

OO&B 

84 





92 

0 06 

74.3 

0 067 

10 35 

264 


Hlch Fruit Diet 

31 

— 

— 

— 

— 

— 

— 




07 

ooo 

74 7 

0 060 

9 68 




Preliminary Period — ^Tlme teforc any test subatnnee wat taken 


Table XIII 

Comparison of stool findings after various medications in the same individuals 




















































































































































































jQWa, D D 
June 1043 


Steigmann et ae — Studies ok the Inflxjenge of Various Substances on the Colon 


216 


4\a8 present onh in 109^, and 13% lespectivelj Befoie 
the tests, pi otein w as found in the stools of S 2% of 
these subjects, iihile the test periods yielded 8 3% in 
the first 3 3% in the second, and none in the thud 
test peiiod 

Following an inteival of lest for seveial weeks, the 
subjects had anothei stool examination, dining which 
mucus above the postulated iioinial was found in 
16 6% of the specimens, mucous stiings in 30%, and 
protein in none Duiing the test periods that followed, 
mucus aboie 01 cc /Gm of stool appeared in 13 to 
23%, strings in 23 to 60%, and piotem in 0 to 3 3% 
It IS notewoithi that piotem was found only aftei 
prostigmin and aftei cascaia — in the second half of 
the experiments As a lesult of these examinations, 
again a compai ati\ ely small diffei ence was evident be- 
tween the stool constituents duiing the piehminaiy 
and teat periods 

We also had an opportunity to studv the constituents 
of the stools obtained fiom 119 patients hospitalized 
for various ailments For the purpose of this test, thev 
were giien 01 Gm (about 1^4 grains) of USP 
phenolphthalein in a 33% alcoholic elixii In this 
group, inciease in mucus in the stools w'as found in 
4 1%, mucous strings m 22 7%, and protein in 11 8% 
In comparison, 322 patients semng as controls who 
had not recened phenolphthalein, exhibited excessive 
mucus in 6 2%, stiings in 15 2%, and piotem in 11 6% 

Table XIV is a tabulation of results of pei iodic ex- 
aminations of stool specimens obtained fiom patients 
who were accustomed to taking 0 3 Gm (5 grains) 
of U S P phenolphthalein almost daily for weeks oi 
months, in comparison wnth another gioup of patients 
who took a vaiietv of othei laxatives No considerable 
variation is evident bch\een the tiio groups, noi is 
there apparent a maiked \aiiation between the stool 
constituents of the patients who were taking phenol- 
phthalein more or less continuously as compared to 
those who have taken 1 to 3 doses for the purpose of 
these obsei rations Oui findings in this lespect aie 


at variance with the repoifs published by othei s (3) 
Venturing a reason foi this, we are of the opinion that 
oui moie extensive stool examinations have ehminated 
from consideration those cases which, as a result of 
less exacting stool examinations, may have been 
classified as suffeiing from colitis When it is kept 
in mind that 20% of noimal individuals (medical 
students), haidly in the age group where colitis is 
most fiequently encounteied, had mucus in excess in 
the stools, that 20% of them had mucous strings, and 
that 8% had piotem, it is obviously unjustified, to 
apph' the diagnosis of colitis to any individual who 
piesents at times patholdgic constituents in the stools 
Even though the presence of excessive mucus, stiings 
and piotem m' these normal subjects gave no rise to 
symptoms, it is questionable if the diagnosis of colitis 
would have been sufiiciently supported, the findings 
in the stools notwithstanding, even had they been 
conscious of some vague abdominal symptoms The 
symptom complex of colitis manifests itself w ith 
gieatei definiteness on the general health and well- 
being of the patient 

Proctosigmoidoscopic examination was not made in 
any of the normal individuals This procedure was, 
howevei, cained out on some of the patients who took 
phenolphthalein regularly over a prolonged peiiod 
These patients included cases of chronic peptic ulcei, 
and gall bladder disease who had constipation of many 
years duration and who, therefore, resorted to various 
laxatives Contraiy to expectation, proctosigmoido- 
scopy m these cases levealed a pale, atrophic-appeai- 
ing mucosa, and not a led and congested membrane 
that would have indicated a condition of irritation In 
some instances, theie w^as a resemblance to tlie 
atrophic gastric mucosa seen by gastroscopy In oui 
series of patients w'ho weie taking phenolphthalein 
ovei a long peiiod, neither the proctoscopic findings 
nor the results of the stool examinations were similai 
to those descubed as characteristic of colitis (3) 

In the course of previous studies, we have gained 


Table XIV 


Stool findings oil patients taking phenolphthalein foi a prolonged peiiod 



Length of Time 
Phenolphthalein 

Total Amount of 

1 Phenolphthalein 

Ko of Stools 

Number of Times That Abnormal Stool 
Conetituenta Appeared 


Name 

I "Was Taken 

Tnken 

Examined 

Chemic Mucus 
More Than 0 1 cc 

! StrlnRS 

1 

Protein 



0 moa 

! 00 Gm — 1360 rt 

14 

! 0 

0 

0 


1 TOOB 

BO Gm — 160 Rr 

4 

0 

1 

0 


4 mo« 

\eIIon 16 Gm 240 kt 

3 

1 0 

1 0 

0 

J M 1 

12 mos 

so Gm — 1200 Rr 

12 

■IjHIIIIIQIIIIIIBIIII 


3* 

P M 

4 mos 

40 Gm — COO Rr 

2 

1 0 1 

1 0 

0 

F McD 

IS mos 

40 Gm — DOO Rr 

3 



I 

W R. 

R mos 

70 Gm ■ — 1060 RT 

8 

0 

0 1 

2 

S T 1 

6 mos 

GO Gm — 000 Rr 

6 

0 

0 1 

0 

IV W 


"Vellow 20 Gm — 300 jtr 

8 

0 

0 

0 

W W 

1 8 mos 

80 Gm— 1200 Rr 

7 

0 

1 

1 


Conti ol cases taking other laxatives 


imHii 

0 mos 

1 

1 

Mineral Oil Mr 0 
or Cascftm 

12 

0 

2 

1 


[ 0 mos 

Same 

9 

L _ _ 0 

2 

1 


C fnos, ; 

Same I 

4 

|||||[|H||HQ||||||H|||| 

ImfllllllllSIllHHBH 

0 


2 moe 

Same i 

1 

1' 0 

1 0 ! 

0 


•SUms of irritation prcBont at various timea even before medication 
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the impression that changes in the bulk and consist- 
ency of the stool maj be held responsible for certain 
altdrations in its constituents Since ''laxatives are 
taken by people who are constipated, that is, those 
who, as a rule, have a low bulk residue in the colon, 
and since laxatives tend to increase bulk. It is possible 
that increase in the constituents of the stool following 
the ingestion of a lavatne, mai be onlj present in 
proportion to the extent of changes in the increased 
bulk and not be due to irritation caused bv the laxa- 
tive taken In substantiation of this impression, we 
used no laxative, but a high fruit supplement to the 
diet alone, in one series of 30 cases, since this may be 
expected to produce oniy increased buik In the colon, 
and should not produce the irritation often attributed 
to a drug Tables XI and XIII show that the changes 
that have taken place in the stool constituents are not 
substantially different from those subjected to the in- 
fluence of other test substances classified as drugs 

It IS true, of course, that constipation may occur 
also in the presence of adequate bulk in the intestine 
Indeed, in dyschesia the rectum ma\ actuallj be so 
overfilled that the colon is unable to discharge its con- 
tents into the rectum While we have not had an 
opportunity to examine the stools obtained without the 
use of a laxative from such cases, there is no reason to 
believe that the findings would materially differ from 
those we have examined in the senes It is probable 
that the abnormal constituents v\ould be present in 
even greater quantities 

For confirmation of our hypothesis that the appear- 
ance of abnormal stool constituents is influenced bj 
changes in bulk rather than bj the direct action of 
the substance introduced into the intestine, we have 
administered prostigmin bromide, a drug that acts on 
the nerve endings of the intestine rather than on the 
mucosa or musculature directly As showm in Table 
X, there was an increase m mucus in 28 3%, and pro- 
tein was present in 3 3% following medication with 
prosbgmin bromide These findings do not varv 
greatly from the other results observed 

To obtain a proportionate evaluation of the changes 
that have occurred following the ingestion of the test 
substances, we measured the average Increase in 
weight of the stools and their moisture content during 
the test periods 

found that under the influence of the varjnng 
doses of phenolphthalein, the average weight of the 
stools increased by 33 3, 64 9 and 63 9^0, respectiv'elj , 
during the three tests made w ith phenolphthalein The 
average moisture content increased from ongi- 
nally to 79%, during the teat period, an increase that 
tends to change quite considerably the phvsical charac- 
teristics of the stool During the bran period, the 
weight of the stools increased 21%, while the moisture 
changed from 74 3% in the preliminarj period to 
76 6% during the test penod Following the adminis- 
tration of karaya gum (mucin-K), the weight in- 
creased 66%, while the moisture of 74 4% rose to 
78 4% Magnesium sulfate caused a weight increase 
of 64 7%, and Increase in the moisture from 74 3% to 


V otwja 10 
Noxbq 6 

83 6% The administration of cascara sagrada was 
responsible for a weight increase of 50%, and a nee 
in the moisture content from 74 3% to an average of 
76 7% before, to 76 4% during medication The high 
fruit supplement to the diet brought a 36% increase 
in the weight of the stools, and a rise of moisture con- 
tent from 74 3% onginallv to 76 9% during the test 
period 

No direct relationship became evident between the ' 
increase in weight or nse in moisture content in the 
stools, and the appearance of abnormal consfatuents as 
a result of this relationship That is, increase m 
weight was not necessanlv attended bv a corres- 
ponding increase in moisture content Similarly, the 
quantity of solid or liquid constituents was apparently 
not a determining factor in the proportionate quanti- 
ties of abnormal constituents present, a smaller or 
larger percentage could be present, irrespective of 
changes in bulk or moisture In the majonty of 
instances, howev'er, the abnormal constituents appeared 
in a higher percentage of cases following the mgestion 
of those test substances which produced the least rise 
in the weight or moisture content of the stools. This 
would tend to the confirmation of our previous findings 
reported elsewhere (4), that low bulk in the colon may 
gn e rise to signs of irritation 

In the course of this im estigation, we also stodied 
the subjective svmptoms and the intensity of laxative 
effect resultmg from the administration of each test 
substance, in order to determine whether a correlation 
exists between subjective symaptoms, laxative effect, 
and the appearance of abnormal constituents in the 
stool The subjective svmptoms w'ere reported bv each 
indmdual participating in the test on a “questionnaire 
sheet” provided for the purpose Cramps and flatulence 
were the two most frequent symptoms reported The 
term “cramps” was used to designate abdominal dis- 
comfort produced by a rhythmic gnping, but not 
severe pains Flatulence denoted main!) a fullness 
in the abdominal region, associated with moderate, 
general, indefinite discomfort From Table XIII it Is 
evident that cramps occurred more frequently follow- 
ing the ingestion of substances resulting m a high 
percentage of laxative effect, while flatulence was, as a 
rule, not associated with such an effect No correlation 
was found between the presence of excessive mucus, 
or mucous strings, or protein, and the appearance or 
absence of cramps or flatulence The laxative effect 
was also unrelated in anv discernible way to the find- 
ings of abnormal stool constituents 

As previouslv mentioned, preliminary stool exami- 
nations in 322 patients with various diseases showed 
increase in mucus in 6 2%, mucous strings in 15 2%, 
and protein in 11 6% In contrast to these findings, 
the preliminarv teats of stool specimens of 68 patients, 
who complained of constipation, showed excessive 
mucus in 21%, strings in 21%, but no protein. In the 
latter group, if we separate those patients who ha 
stools of very low bulk, we find that excessive mucus 
was present in 43%, and strings in 22% Similarly, i 
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’^vas found that normal indmdunls with stools of low 
bulk, ha\c mucus in excess of the normal, and stiings 
are found more often than in those wdiose stools ap- 
proximate the aveiage normal In this stud 3 % based on 
pre\uous observations, the normal bulk, bv weight, W'as 
considered to be between 75 and 120 Gms a daj' 

The rather high incidence of abnormal stool consti- 
tuents at various limes in apparenth normal indi- 
viduals and in patients not piesenting obvious gastro- 
intestinal pathological conditions, makes it difficult to 
eialuate accurateli the importance of those consti- 
tuents It ceitainh cautions against the leadi appli- 
cation of "colitis" to a case that presents abnormal 
constituents in an occasional stool specimen, or even 
on repeated examination Too manj’’ factora, some 
knowTi (changes in bulk, foi instance) and others yet 
undetei mined, influence the composition of the stool, 
so that no clear-cut diagnostic eialuation is possible 
Irom the phvsical and clinical characteristics of the 
stool alone Sinnlarlj, the influence of drugs acting 
on the intestines, such as laxatnes, should be evalu- 
ated with more than ordinai-y care, so as not to at- 
tribute certain independently occurung changes to the 
effect of the drug The occasional appearance of ab- 
normal stool constituents in the feces does not wan ant 
the diagnosis of colitis or e\en colon iiritation, onlj' 
the persistent presence of abnormal constituents in the 
stools (mucous strings and piotein) mav be justifiablj 
considered indicative of a pathologic condition of the 
intestinal mucosa However, even in such instances, 
the possible influence of other factors, such as fissuies, 
hemorrhoids, must be ruled out 

The possibility of abnormal constituents appearing 
in the stool following the intake of a laxative, should 
not be a deterrent from administeiing a laxative when-' 
e\ er the need for it exists A large number of factors 
mav lead to a temporary constipation This temporai-j 
derangement of the bowel habit can usually be leadily 
controlled by the ingestion of a suitable laxative 
during the period when measuies are instituted for 
the removal of the causative factor To assert that the 
use of a laxative is fraught with dangei, is obviously 
as erroneous a therapeutic conception as to keep on 
giving laxatives to people with constipation, without 
endeavoiing to discover the cause of the derangement, 
and removing it Laxatives are useful drugs, indi- 
cated as a therapeutic measuie in certain conditions 
(6) and at ceitain times Variation in their effect in 
different individuals and at different times, has re- 
sulted in the production of a number of such sub- 
stances, each of which acts supposedly in a different, 
more optimal waj The occasional use of a laxative 
should not be unnecessarilv discouraged, rather the 


public needs to be enlightened about the “when and 
how" of then rational use 

SUMMARY 

From the results obtained fiom numeious exami- 
nations of stool specimens from normal individuals 
and patients, with and without evident gastro-intesti- 
nal involvement, and before as well as after the in- 
gestion of vaiious teat substances, the following con- 
clusions appeal 3 ustified at the present time 

1 Abnoimal stool constituents (excessive mucus, 
mucous strings, and protein) appear, at one time or 
another, in a fair percentage of patients, regardless of 
whether gastio-intestinal svmptoms are oi are not 
present (Cases definitelj diagnosed as “colitis” aie 
not included in this senes) 

2 Changes in the bulk of the stool and the type of 
diet seem to influence the occuirence of abnormal stool 
constituents Stools of haid, low bulk moie often con- 
tain abnonnal stool constituents 

3 Following the ingestion of vanous drugs and 
of bulk pioducing substances employed as laxatives, no 
appieciable changes appeared in the constituents of 
the stools examined, in a few instances where the 
obseivation was ex-tended ovei a moie piolonged 
period, the changes were no Jess unimpiessiv'e 

4 No con elation was found between the degree of 
laxative effect, piesence or absence of subjective symp- 
toms (cramps and flatulence) and the finding of ab- 
noimal constituents in the stools 

5 The occasional finding of abnoimal constituents 
in the stool of an individual does not justify the diag- 
nosis of “colitis,” nor does it warrant attnbuting the 
findings to any medication pieviously ingested 

6 Since theie is no evidence that the occasional 
use of laxatives pioduces colitis, their use should not 
be summarily piohibited, but the public should be en- 
lightened as to when and how to use them 
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f I iHE tired, -nealv, exhausted, toxic, depressed patfent 
who drifts from one physician to another, mean- 
while growing progressueli worse, is often induced 
to secure operative relief The smdrome is unrais- 
tahable but some infection or other is supposed to be 
at the seat of the trouble Gall bladder, appendix, 
tonsils, teeth, and female pelvic organs are frequently 
removed, especiallj the gall bladder, as this seems to 
be considered a menace Faith is put in such oper- 
ations to effect a complete restoration of health, but 
disappointment follows and as the result of the added 
strain of the surgical proceduie the patient finds him- 
self weaker, more tired, exhausted, toxic, and wnth the 
s\stem even more depressed Tonsils and teeth are in 
many cases hopefullv sacrificed, wnthout definite evi- 
dence of the source of trouble Such needless operabv e 
worh has the effect of lowering the patient's power of 
resistance and bnnging about an increased depression 

Failing to improve under the phvsician’s treatment, 
the patfent is then invnriablv told that his svmiptoms 
are all mental, imaginary, neurasthenic, or hvpochon- 
dnac Such a diagnosis is often conveved to the rela- 
tives who believe this to be the case, especially as the 
patient has consulted numerous excellent medical men, 
and the surgical work was done b> men of highest 
reputation After the diagnosis, the phisicians, rela- 
tives and friends tell the patient to snap out of it, to 
help himself, to get out among people, to attend soaal 
affairs, to become interested m their business But 
this means additional strain and effort, the patient 
becomes more tired and weak, and there is markedlv 
increased toxicitv The depression has now reached 
the stage of suspected insanity and despair of regain- 
ing health 

The patient maj be a mother who had reached such 
a condition that she neglects her household duties, her 
husband and children sadly, spends her time in bed 
much of the time with tears trickling down her cheeks, 
realizing that she is not the companion for her 
husband as formerly, and that she cannot care for her 
children and give them proper lovm and attention In 
the case of the man who has lost his grip on business, 
who IS unable to concentrate or work as before, who 
cannot do things formerly eas} for him, unable to 
overcome obstacles once simple and a pleasure for him 
to overcome, it causes him to realize his plight. With 
the strain of business under the economic conditions 

Edifor’e h^oic While, food allergy cannot be regarded 
as the sole cause of disease, Dr Turnbull proves his con- 
tentions bj case reference All can agree with him that 
the full importance of food allergy has not as yet heen 
realized 
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of the past five vears, it is no wonder that manv men 
and women afflicted with toxnc allergj, but ignorant 
of the simple means of cure, have committed suicide 
^ Theirs are not imaginarv svmiptoms, thev are not 
just neurasthenic, hj pochondriac or neurotic cases for 
the phv sician to pass over with little attention. Thev 
are ill of a definite clinical entitv, and they are ven 
sick, though manv of their svmptoms bear a sinulantj 
to those described under neurasthema and hvpochon 
dna in our great medical text books. 

However neurasthenia is a term having a rather 
indefinite meaning It designates verv unhke con- 
ditions and is frequently used bv the ghvEician when 
unable to trace the etiological factor Burr defines 
neurasthenia as 

1 Onlv a condition of pathological w eakness, with 
out discoverable lesions, showing itself bv too rapid 
and too great fatigue, physical, mental, or both, and 
emotional unbalance and undue irritability, and too 
great response to stimuli of the nen ous svstem 

2 Inabilitv or disabilitj more than perversion of 
function 

The author classifies these toxic cases under 

fa) inability 

(b) disability and 

(c) perversion of function, due to hypersensitive- 
ness to certain foods 

These people suffer and need care and treatment to 
correct the underlying cause or Causes of their 
troubles Just ns much attention should be paid to 
their symptoms as if thev were v ictims of pneumonia, 
appendicitis, or any other disease entity Having the 
opportunity to treat manv of these patients, vnth 
excellent results, the author designates the svndrome 
of the tired, weak, exhausted, depressed, toxic patient 
as toxic allergy 

The sj-mpfoms of these patients are manv, and mav 
be manifest in all parts of the bodj, hterall' from the 
hair of the head to the toes For example, the hair 
may be drj', brittle coarse and unmanageable causing 
the patient to be unable to keep the hair dressed 
properly, or occasionnllv there maj be extremelj oily 
hair The sj-mptoms mav extend to the toes and many 
complain of pains and aches in the feet and toes (1) 

Headache is a common complaint, the condition 
being described as “a confused head,” a miserable 
feeling in mv head,” “with dull pressure" a "tight- 
ness,” a ‘feeling as though my head would burst," and 
these patients are unable to concentrate on business, 
writing, or anything that thev maj undertake The> 
are disturbed bv people bv crowds, and are unable to 
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maintim conversation or undeistand what people say 

A confusion of ideas and a confused mind, is 
followed b\ a consciousness of gieatei weakness and 
depiession klanv of these patients fomieilj "with 
w’ondeiful dispositions, calm, happv, cheeiful, and 
thoughtful of others, and now' in this cloudy, blank, 
confused condition, become very irritable and mis- 
undei stand the good intentions and acts of then 
famili and friends 

All such patients saj that then eves have a heavj 
feeling, with pressure at the back of the eyes, as 
though thev w er e being pushed out Thev do not want 
to lead, write, oi do anything that stiains the e>es, 
for feai*' of visual distuibance, and thus mental con- 
fusion 

The taste is affected and is described bv the patient 
as “a blown taste,” or “as a horrible taste like 
sewerage” Many have a collection in the mouth of 
white, stickj, cotton-like mucus, which sometimes diffi- 
cult to clear out Some describe the tongue ns big, or 
as too large for the mouth The tongue usually had a 
thick coating, larjing in coloi from yellow' to dark 
bi own j\Iani complain of a drv and soi e thi oat, w ith 
a dry hacking cough, fiequently raising a thick sticky 
mucus or a gelatinous mucus on rising in the morning 
and occasionally a thick stickj mucus during the day 

Digestive complaints are common to these patients 

(2) Distiess mar be felt oier the whole abdomen 

(3) , especially marked in the epigastrium Thev have 
an all-gone feeling, and an aching, with a fullness and 
distention, quite marked in the uppei half of the 
abdomen, and gieatest in the Tight hypochondnum 
Patients who have had a cholescystectomj state that 
thej expected to be free from all s^^nptom3 following 
the operation, but that the symptoms of weakness, the 
tired condition, exhaustion, depression and abdominal 
sj'mptoms became ivorse immediately thereafter 

Although these patients spend much time in bed, 
thev sleep poorlj, disturbed bj dreams, confused ideas, 
and in the morning feel “all in,” completely exhausted, 
indeed hardly able to move Thej do not seem to get 
enough sleep and rest 

Manv declare that their bowels are constipated, 
otheis that although the bow'els move daily the move- 
ment 18 insufficient for comfort 

Occasionally some of these weak, tiled, toxic, de- 
pressed patients are still working or attempting to 
work, accomplishing little, yet not quite compelled to 
give up their labors If they continue under the usual 
legimen, the time will soon come when they w'lll be 
forced to stop working, and this fear is constantly be- 
foie them It is these border-line break-down cases, 
who are advised to take a vacation or adopt a change 
of work an the hope that new environment and con- 
tacts will remedy the condition Some may letuin 
slightly better, but in a short time retrograde Others 
come back with all symptoms increased because of the 
effoi't made to change routine ways of working, or 
from the fatigue of traveling and meeting strange 
people, and also because they miss the comforts of 
home Others of these patients have not worked for 


years, being unable to cany on, spending much time 
in bed fiom extreme exhaustion and miserable feeling, 
described as of not only the head but all over the 
bodv 

These people have undergone great changes in dispo- 
sition In some, these changes have developed so 
gradually that relatives and friends have failed to 
notice then inability to carry on their duties until the 
bieak-down point has ai rived 

On close questioning of these patients, one finds 
that the onset of the ti ouble took place some time be- 
foie lealization of the sr'mptoms, and thus the 
patient’s illnesses are not of a few' weeks’, but of 
months' or possibly years’ duration 

With the symptoms as stated, one can fiequently 
trace hereditaiy influences, w'hich may manifest them- 
selves in the same form or rn otheis closely related 
Specific antibodies can be demonstrated in the blood of 
individuals inheriting such allergic peculiarities and 
in them the skin demonstrates quite a constant re- 
action to food excitants through abrasion of the skin 

(4) Heieditaiy influences are those earned by the 
geim and sperm cells from generation to generation, 
but other influences may arise and act after the fusion 
of these cells, such as an infectious condition follow'ing 
conception These influences may manifest themselves 
at an early age or be delayed until later in life We 
come into the w'orld rvith unequal powers of resistance 
to intellectual, emotional, physical or chemical stress 
Stiess is the sum of all forces which act on the indi- 
vidual oiganism and its constituent cells This in- 
cludes diseases, the wear and tear of life, everything 
affecting the emotions, mechanical work, and intel- 
lectual effort While the majority of people are able 
to resist ordinary stresses and strains, many succumb 
The chief cause seems to be an hereditary tendency to 
a disease Fortunately, these tj'pes aie susceptible to 
only a limited class of irritants (6) No remedy has 
been discovered to neutralize or counteract the specific 
response to the recognized specifically toxic allergens, 
I but omission of the excitant factor is equivalent to a 
cuie 

CASE HISTORIES 

Case 1 Male, aged 40, a bookkeeper in a banking 
and brokerage business As a child was not strong, 
had digestive troubles, upset stomach at intervals, 
easily tired, poor appetite, enlarged cervical glands, 
posterior to the sterno-cleido-mastoid muscle, many of 
W'hich formed abscesses and at present show scars At 
fourteen yeais of age was free from all the above 
symptoms and was able to play and do things with 
other boys of good health Patient continued in good 
health until the age of 88 During the war the patient 
worked in the banking business, and as this concern 
was short of help and handled government Bonds, 
many of then employees were forced to work some- 
times all night and holidays Many of the employees 
of this firm gave out completelv 

This patient on consultation was tired, exhausted, 
depressed, and had a “mean” feeling all over, a miser- 
able feeling in the head hard to describe, and could 
not think, to move was an exertion, in getting out of 
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Case 3 The authoi was consulted b^ patient on 
September 12, 1927, for a weak, tired, exhauated con- 
dition, nhich started tlie previous June These symp- 
toms inci’eased to such an extent that by August she 
was completely exhausted and ivanted to stay in bed 
The slightest exertion required great elToit and caused 
an intensification of her symptoms 

Patient had a cough, foul odor to the bieath 

Laboratori' findings Hemoglobin, 86%, white blood 
count, 6,700, red blood count, 4,320,000, polymor- 
phonuclears, 63, Uunphocytes, 31, transitionals, 3, 
monouclears, 7, eosinophiles, 8, mast, 1, led blood 
cells normal size, coloi and shape, platelets, normal, 
fasting blood sugar, 78 mg per 100 cc of blood, 
toleiance blood sugar 84 mg pei 100 cc of blood (IJ^ 
houi-s after 100 grams dextiose) , blood calcium, 11 3 
mg pel 100 cc of blood; Wassermann doubtful, an- 
other Wassermann on Oct 1, 1927, negative, fasting 
uiinnlvsis, clear, pale, acid, 1 010, albumin, none, 
sugar, none Sediment a fei\ squamous cells, an oc- 
casional round cell and a laie leucocyte, toleiance 
urinahsis same as fasting mine (1*4 hours after 100 
grams dextrose) basal metabolic rate, minus 8, 
blood pressure, systolic, 112, diastolic, 70 

The doubtful Wassermann leaction on September 
12th was probablj due to the allergy disturbance in 
the system, as the Wassermann on October Ist was 
negative after eliminating the effects of the allergy 
distui bance. 

This patient was put on diet and at the next visit, 
Septembei 29, 1927, she showed decided improvement 
from the tired, weak, exhausted, and depressed symp- 
toms Bv October 10, 1927, the patient was free from 
all sjmptoms, had much energj and felt like doing 
things There was no odor to the breath, and the 
tongue had a normal appearance Svstolic blood 
pressuie was 120, and diastolic 76 

Case 4 Female, mother of case 3, aged 62, lepoited 
January 4, 1926, feeling tired, w'eak, exhausted, de- 
pressed, wuth headaches since ton years of age, which 
have steadily increased , Had asthma from two years 
of age until the age of thirty-one Uiemia at eighteen 
jeais of age, and arthritis at forty-six Headaches aie 
continuous and so severe as to confine the patient to 
bed three or four davs out of every' week, and they ai e 
accompanied with rtolent epigastiic pain which re- 
quires morphine h\ podermicallj The patient is all 
used up foi thiee or four days folloiving these severe 
attacks Does not feel well moie than three davs out 
of eveiv month As an illustration of the patient’s 
forgetfulness and confused mental condition owing to 
geneially miserable feeling, she would go to the 
railway ticket office and walk aw'ay avithout the ticket 
or change This confused state of mind had rapidly 
increased in the last six months Blood piesure 
Systolic 130, diastolic 80 

Patient was put on a diet ai ranged by the cutaneous 
tests and she was relieved of all symptoms She had 
tiled many other foims of treatment but this is the 
onlj one that had given lelief 

Case 5 Age 61 In August, 1933, this patient, while 
driving home from his work with his son, was suddenly 
seized with severe pain in the chest, gasped foi bieath, 
and fell unconscious to the floor of the car This was 
diagnosed aS a coronary occlusion He was seriously 
lU and was attended by cardiologists The patient 
recovered after a long illness In May, 1934, his 


daughter said that he w'as about the house and would 
go out in the yard but wanted to sit around all the 
time, was very cross, iiritable and crank}', and difficult 
to live wuth On June 16, 1934, his wife telephoned 
that she did not know' what to do with her husband, 
that he was cross, irritable, depressed, and did not 
want to do an}'thing She said that he had originally 
been a very peaceful man, easy to get along w'lth, and 
never complained of anything 

On June 19, 1934, the man consulted this office A 
complete change had taken place m one year in his 
genei'al appearance and actions The statements of 
both his wife and daughter were in confirmation 

Laboratory findings Hemoglobin, 95%, w'hite blood 
count, 8,200, red blood count, 6,110,000, polymor- 
phonucleara, 69, lymphocytes, 33, eosinophiles, 8, 
fasting blood sugar, 90 mg per 100 cc of blood, 
tolerance blood sugar, 123 mg per 100 cc of blood 
(IJ'z hours after 100 grams dextrose) , blood uric acid, 
4 7 mg per 100 cc of blood , fasting urinalysis, pale, 
cloudy, acid, 1016, albumin, slightest possible trace 
of sugar, partial reduction Sediment many pus cells, 
basal metabolic rate, minus 7, blood pressuie, systolic, 
120, diastolic, 76 

This patient w’as put on diet and in one w'eek he 
felt, acted and looked entirely diffeient The iiTita- 
bilit}', crankiness, crossness and depression were de- 
cidedly less, so much so that all his friends remarked 
the transformation In two weeks he was the bright 
and cheerful man he had foimeily been 

In October, 1934, a letter was received from this 
man stating that he w’as well and that he was working 
every day, and that the cardiogram taken one week 
before showed a distinct improvement over that of six 
months previous 

Case 6 Female, age 43 The author consulted De- 
cember 13, 1922 Her svmptoms at this time described 
hei as weak, tired, depressed, mentally confused W'lth 
a feeling of abdominal distention, noises in the ears 
as roaiing, sizzling, steam letting off, and pains all 
over the body, fiom head to toes On account of the 
abdominal distention and distress she w'as advised by 
physicians to have her gall bladder and appendix re- 
moved, which operations w’eie perfonned in March, 
1920 After these operations the patient’s condition 
grew rapidly worse, w'lth increasing weakness, ex- 
haustion, depression and confusion Talking with 
people caused her mental confusion and the patient 
was unable to answer questions intelligently Since 
January 19, 1922, has had a tendency to fall either to 
the right or to the left, this condition came on 
suddenly, and on standing with the feet together, eyes 
closed, the patient would sway in a wade angle and it 
was necessary for someone to be by the patient to 
keep her from falling Vertigo would start on her 
getting out of bed, rising from a sitting position In 
August and September, 1922, was nauseated for seven 
weeks, vomiting mucus and bile eveiy moining On 
August 19 patient had eaten oysters and this was 
followed in eight hours by marked swelling of the 
face, eyelids, and an aching all over the body Patient 
then avoided the foods to which she was sensitive and 
in ten days the abdominal symptoms wei e r elieved and 
wath it the train of symptoms, such as of weakness, 
til ed feeling, depression, and mental confusion If this 
patient w'ere to eat any of the foods to which she is 
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sensitive, the sjmptoms would return The patient re- 
turned to her work as a nurse and now, thirteen vears 
after, is well and continuing her 'work 

Case 7 Male, aged 29, single, consulted this office 
May 14, 1928 Aliv'ays sick as a child and has been 
in poor health all his life, had never been strong Lost 
twentv-si\ pounds in weight in six months, alwaj-s 
weak, tires easily, mentally confused and depressed 
Dor one jear had suicidal and homicidal tendencies, 
trying at times to take his owm life and that of his 
attendant, trjang himself to jump out of windows, and 
threatening his attendant with andirons while the 
latter was taking a bath This mental clouding became 
worse after the sale of his home fifteen months, previ- 
ously, the home having been sold in order that he 
might be near the city and his relatives Some dizzi- 
ness at intervals for one year, a feeling of falling 
foiward when walking, woth a swaying to either right 
or left Feels so tired and exhausted that he is not 
inclined to get up In the morning After being up a 
little while, feels a little better, after one o’clock, is 
completely tired and exhausted and has to he down, 
after eight p m , completely exhausted 

The author had previously heard about this patient 
from the patient’s aunt, who was being treated at the 
time for arthritis and hvpertension She said that she 
was worried because they had been obliged to place 
him in an insane institution for treatment While ui 
this institution, the patient made an attack on a male 
nurse, and in order to protect himself the nurse was 
obliged to knock the patient out On account of this 
attack, the patient was removed from the institution 
and was placed in a suite in a hotel under guard of 
his attendant 

Laboratory findings Hemoglobin, 86ci, white blood 
count, 6,000, red blood count, 6,320,000, polymor- 
phonuclears, 65, lymphocytes, 23, mononuclears, 2, 
transitionals, 5, eosinophiles, 1, basophiles, 4, red 
blood cells show slight variation in size , fasting blood 
sugar, 94 mg pei 100 cc of blood, tolerance blood 
sugar ( 1}4 hours after 100 grama of dextrose) , 
Wassermann, negative, fasting urinalysis, normal, 
clear, acid, 1014, albumin, none, sugar, none, sedi- 
ment one finely granular cast, a rare leucocyte, round 
and squamous cell and a little mucus, tolerance uri- 
nalvsis, pale, clear, acid, 1 004, albumin, none, sugar, 
slightest possible trace Sediment on occasional red 
blood ceUs, a rare leucocyte, round and squamous cell , 
basal metabolic rate, minus 26, blood pressure, sys- 
tolic, 160, diastolic, 70 

Cutaneous tests were made to find the foods contra- 
indicated for this patient On June 12, 1928, after 
following the diet, patient was feeling better, sleeping 
better, not tired, less mental confusion, no suicidal or 
homicidal acts during the last ten days, and continued 
to improve so that by Julv 1, 1928, the patient said 
‘T am in the best condition physically and mentallv 
that I have over experienced,” a statement which was 
corroborated bv his attendant 

The patient’s financial alTalrs were managed for 
rears bv a trustee, who was a lawyer and in uncle of 
the pitient The author received a communication 
from tins trustee asking his advice regarding the 
abilitv of this man to manage his own affairs, and 
asking him if possible to wTite a letter endorsing his 
cipabilitv, in order that the trustee might go before 


a judge and ask for a -transfer of management The 
transfer was accepted by the court, and the patient 
on taking charge of his financial affairs and other 
business, felt delighted at the change of his condition 

This patient started life with much illness ns a 
child and with an allergic historv of urticaria at 
intei-vals all his life, and again for fifteen vears, which 
was another form of allergy He was always weak, 
tired, exhausted, depressed, and had mental confusion 
since fifteen years of age, and later on this apparent 
neurosis was intensified, as shown by his suicidal and 
homicidal acts 

Case 8 Female, of 67, a widow, consulted the author 
June 11, 1935 She had a sense of weakness, fatigue, 
exhaustion and general depression which began in 
1931 and continued ever since, being much worse in 
the morning and up until noon At the present time 
of consultation she was never free from these svanp- 
toms The depression came in waves and the bad spells 
developed suddenly with a sleepy stupor, a confused 
mind, and as the patient expressed it, "might be losing 
my mind completely ” 

Laboratory findings Hemoglobin, 90% , white blood 
count, 8,700, red blood count, 4,100,000, polvmor 
phonuclears, 60, lymphocytes, 22, mononuclears, 7, 
transitionals, 2 , eosinophiles, 6 , basophiles, 3 , fasting 
blood sugar, 160 mg per 100 cc of blood, blood uric 
acid, 7 2 mg per 100 cc of blood, non-protein nitro- 
gen, 36 8 mg per 100 cc. of blood, Wassermnnn, nega- 
tive, fasting urinalysis, slightly acid, 1013, albumin, 
slight trace, sugar, slight reduction, sediment manv 
pus cells, red blood cells, and squamous epithelium, 
basal metabolic rate, minus 6, blood pressure, systolic, 
178, diastolic, 90 

This patient had a high fasting blood sugar with a 
trace of sugar showing in the urine, a high blood uric 
acid, and in the differential count of the mononuclears, 
eosinophiles and basophiles 

Cutaneous tests were made to isolate the foods to 
which the patient was sensitive and a diet arranged 
accordingly On June 28, 1936, the patient had no bid 
depression spells and she felt at least fiftv per cent 
improved, more cheerful, no bloated feeling or ab- 
dominal distress On July 9, 1935, the depression was 
reported gone and also the tired, weak, 6x118113(04 
feeling On September 4, 1936, the patient remarked 
how well she felt “To think that a diet would cause 
all this change in my health!” Once the patient ate 
steamed clams at night and the following morning 
brought on all the symptoms, along vnth tickling in 
the throat, and a cough, with severe pain and swelling 
in the right big toe. These svmptoms all cleared up in 
forty-eight hours At the time of the test, chms gave 
a reaction and the patient was inslnicted to avoid 
them, but feeling so well she thought herself immune 
The reaction proved to the patient the accuracy of 
the cutaneous tests A letter was received from tins 
patient on October 8, 1935, stating that she was bnght. 
cheerful and happy, with no distress or pains, an 
that she could walk from three to five miles with 
comfort 

Case 9 Female, aged 39, married, consulted the 
author on January 14, 1936 Marked wenknMS, tired 
exhausted, fatigued, depressed with indigestion, dis- 
tress, gas nausea, dizziness, headache, and « 
forward and backward, a full feeling in the right ear 
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These symptoms stiuted in 1930, and Rinduallv in- 
creased, so that the patient had been in bed two a ears, 
so exhausted that it nas difhcult to turn around In 
November, 1933, the gall bladder and appendix t\as 
excised, this was followed bv seveie pain m the ab- 
domen, more nausea, gas and distiess, with \omiting 
of dark blood, sometimes bright red All sMuptoms 
increased since lemoial of the gall bladdoi and ap- 
pendix 

The patient felt at the time she would lose her mind 
completelv Patient was nientalh confused, unable 
frequently to undei stand what people weie talking 
about had frequent cijing spells, slept pooih, and 
had bad di earns Bad taste in the mouth all the time, 
patient expresses herself mouth tastes like 

sew erage ” 

Lnboraton findings Hemoglobin, 85 Co , nhitc blood 
count, 10,800, red blood count, d, 930,000, pohmor- 
phonuclears, 63 , h mphoc\i;es, 36 , eosuiophilcs, 2 , 
blood uiic acid, 3^ mg per 100 cc of blood, fasting 
blood sugar, 90 mg per 100 cc of blood, toleiance 
blood sugai, 202 mg per 100 cc of blood, Wasser- 
mann, ncg.atne, fasting urinaljsis, small amount, 
albumin, none, augai, none Sediment an occasional 
leutbevte, mucus threads and jeast cells, tolerance 
urinahsis, small amount, clouda, acid, albumin, none, 
sugar, complete reduction Sediment same as before, 
basal metabolic rate, plus 10 , blood pressure, systolic, 
100, diastolic, 70 

This patient was tested cutaneouslv foods and 
the proper diet arranged After some time on the 
diet, the woman’s depiession was \astl} relieicd, she 
could now smile and laugh and felt like Imng Aftci 
three weeks of this diet, she was relieved of all s\mp- 
toms of which she had complained The 8\stolic blood 
pressure was 120, and the diastolic 70 Here is an in- 
crease of 20 mm in the s\stolic piessure 

In this case there was an increase of Ijanphou tes, 
a low sugar tolerance and a complete i eduction of the 
unne in tlie tolerance test 

This is a case whore the patient, though ill previous 
to cholecvstectomi and appendectomy, immediately 
grew worse following the operations 

Case 10 Female, aged 40, came foi consultation 
November 20, 1928, for w’oakness, exhaustion, and de- 
pression The weakness, the tired, exhausted and de- 
pressed condition, came immediately aftei an attack 
of pruritis All these sjmptoms weie closelv linked 
and all weie bad at the same time, with the exception 
of the exhaustion which was gieatest in the morning 
On account of her w eakness and mental depression, she 
spent most of the past jeai in bed Indeed the patient 
lost all of her gaietj and hei smiling cheeiful ways 

Laboiator\ findings Hemoglobin, 85%, white blood 
count, 8,700, led blood count, 4,608,000, poljmoi- 
phonucleais, 70, Ijmphocjtes, 2G, mononuclears, 1, 
tiansitionals, 1, eosinophiles, 1, basophiles, 1, fasting 
blood sugai, 79 mg per 100 cc of blood, toleiance 
blood sugar, 83 mg pei 100 cc of blood, uiic acid, 
3 83 mg per 100 cc of blood, Wasseimnnn, negative, 
basal metabolic rate, minus 14, blood pressuie, sys- 
tolic, 87, diastolic, 60, minalysis fasting, stiaw', very 
slightly cloudy acid, 1 008, albumin, none, sugai, 
none Sediment a rare led blood cell leucocyte, an 


occasional lound cell and many squamous cells, 
toleiance ui inalj sis, normal, very slightly cloudy, acid, 
1016, albumin, none, sugai, none Sediment same 
as before 

The differential count shows an increased polymoi- 
phonuclear count Patient has a high sugar tolerance 
and a low svstolic blood piessuie 

Cutaneous tests weie made and the diet ai ranged 
In tw'o weeks she W'as fiee from chionic depression, 
exhaustion, weakness and the tiiedness Systolic blood 
pressure, 120, diastolic, 70 

On January 29, 1929, while returning home aftei 
\isiting hei son at a prnate school, her automobile 
stalled m a countiy section and she W'as detained 
theie four hours As this was a long time aftei her 
regular houi foi eating, on ai riving at a loadside 
stand she ate some kind of cake to which she was 
sensitive, at about 6 00 p m She felt exhausted and 
depressed foi thirtv-six hours after eating this cake 
After forti -eight houis she w'as free from all symp- 
toms 

Latei on this patient telephoned fiom a distant city 
on a Sunday morning saying that she was vei-j w’eak 
and depressed She felt all light on Saturday night 
On being asked w'hat foods she had eaten Saturday 
night that were bad foi her, she said “None ’’ On 
close questioning it was found that she had taken a 
cup of Cocomalt Cocoa w'as bad foi this patient 
After foity-eight hours when the system had had a 
chance to eliminate the food to which she was sensi- 
tive, the w'eak, tued, exhausted, depressed condition 
relieved 

Following the eating of the cake the symptoms of 
exhaustion, weakness, depiession appealed wuthin five 
hours Ton hours following the drinking of the 
cocomnlt at night the same sjmptoms appealed, thus 
showing that the time of onset of the different siunp- 
tonis IS influenced bv different foods 

This patient had been treated by dietitians and 
gastio-enteiologists, but she continualh grew worse 
undei then caie, and when these physicians failed to 
help her they told her that it w'as all a mental oi 
imaginary condition 'UTiat bettei pi oof of the errar 
of their diagnosis when all sjnnptoms w'eie lelieved so 
soon after this patient avoided foods to which she was 
seiisiti\e Furthei pi oof was furnished some months 
later wlien on two diffeient occasions the patient had 
e.aten foods that w'eie forbidden to hei and this was 
follow'ed in a few houis bv a return of all the 
chni actei istic sj mptoms 

COMMENTS 

These tued, weak, exhausted patients have a histoiy 
of digestive distuibance, neivous depression and head- 
aches in some foim These aches vaiied fiom a misei- 
able feeling, a dull piessuie, a bursting feeling, to a 
shaip shooting pain Some of the headaches staited 
in eaily life, w'hile otheis began wuth the onset of their 
piesent illness Foui had headaches every day, one 
was confined to bed three to foui days out of each 
week because of headaches, and all awakened each 
morning with headaches 

Two had cholecystectomy and appendectomy, and 
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I tllR pccurrenci' A Ca-semle Sloniaeb not Infrcdui'nt 
has t allied scant niemton in Ann rlcnn lift rutire 
Jth nntiirt Is little undtrsiisw} »« Is jllu^trnted in its 
chsaiflcntion oiuh r ' lioiir-rfs'-so stornaeli fn ijifch It 
actnnlh hi irs no detlnll< relationship The n ost 
caropn !u nsKe covorni-e on Uio suhic-et Is that nf 
Idilmm in l*i nhlch nh''(ricts the Ktertilun ncctimu- 
lated since Itteders prefcntalton nf lijtt 
To crentff n 'Ciscnile *'tonwch’ the ttpjur fuiulu' is 
a Ihcchl pJHterlorli "flopped sac ilti'nld oi perisl d<fs 
The Imser nnd pinin portion of the “lontnih is a norm'd 
pcnntnliiL stomach riiararlirjstlralh the upper U>cu- 
lus fdls nnd the contents nntv cascade niir into tlu 
lower portion with ilinnpc in pfisition esjuaialN upon 
A inp on the hft si<k' 

lllinloK’icallj a tnvn«Uor\ spasmodic tjpe pos-sSltle 
due lo Rjiasm of the ohllQue muscle of the stomach \ios 
with an organic diUvt due to a pas filled splenic folon 
displncinp nn ahnornmlK fixed or ptosed stomni h or n 
henipn or tn tllRnnnt Intrapnsiric deforniiti There are 
tnanx hvpolUcses which hnrdl> deserve mention 

The svmptomntolopv is not apta.ific other than relief 
of pain h> hlnp on the left eide There is no ratlon- 
nhzlnp the relntionshlp to neurosis tlnlmed b\ some 
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IT V shall* a prominent leT hv/s'ehomliinm la ebarav 
tensile Tie dliumos s I* na nl|.inoloplcal 
The thcmjiv shouhl lx? a copscrval ve atlempl to 
reliine thi rvmpiom itolop) hv di't fishtio" nrd snti- 
siuanuslc's at fimt a hek of n-sjwnse rill’ ferrurpi 
cal Intinenthn with the optratne cortti..tlen depind 
inv u(un the puhnlopx cnrourlerod, Schifintr and 
Horton report a JsternJ partial fimdoctomv -ictvi*ill> 
n ‘■i-ciinr flu uiij'* r locolii* tlu In' is the oalr tnsWticc 
of flitch a procedure 

f ASF Rl'POnT 

CuPt f P P rT-fdl2t> A "A V ear-old white uuile 
Inbon r first <etn April dh., lOld complaimne of poat- 
prandinl cpipastnc pam occurrlnu intemuttentlv ovar 
a period of five jvvrii Vo pnH Ipltatinp factor 
hi elicited the pain followed am Inpcstion immeoi- 
jitth , there was definiJi iiii’intititnc d^spppxia Relief 
was nblaliiahle bv hlnp down especiallj uiKin l>mF un 
flit kft side, liv induced Iwlchinir (cirervcsrcnt nlknlil 
and bw enema Th(.n< was the sin«atlonof food ptssinp 
a coiistricfroii hut no dermlte dixphnpin The juiin nan 
hect'me progressive In soventj proTokiiift a ten pound 
wclpht loss Dietnrv repiniens nnd varlons medical 
therapv olTcred bv four phvsicians consulted pave no 
relief 

Phv sjciil examination revealed an npparcntJv normal 
muscular male of alender sthenic habitus The left 
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Bro\vne and McHardy — ^Pseudo-Cascade Stomach 



Fip 1 Roentgenologic demonstration of normal gastric contoui on the antero- 
posteiior projection contrasted nith a typical cascading on the lateial view nhen the 
splenic flexure was distended 
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h\pochondnum was more pronnncnl than the right 
Proctosigmoidscopy was negative 
Laboratory studies re\enled a gastric hyperchlor- 
hjdria on throe examinations, cndameba histolj'tiea 
and giardia lamblia in the purged sCobl specimen 
Gastro-intcstinal roentgenographic findings (68G69 
and 70907) included “The cardiac portion of the 
stomach is markedly distoited, an upper loculus cap- 
ping the distended splenic flexure — so constanth ns to 
suggest that it may be adherent Cascading is pro- 
duced bj distending the splenic flexuie wnth air The 
cecum IS in\erled so that its tip is directed postoro- 
Internllj The appendix points toward and occupies the 
subhepatic region ” ^ 

Gastroscopj re\ealud a large Rtomaclf Orientation 
was excellent no evidence of distortion A fold seg- 
mented the stomach into cardiac and pjlonc loculus 
under direct vision A mild superficial gastritis in the 
cardiac loculus was the onh other finding 

EfTectne amcbical tlierapj included anavodin and 
carbosone The giardiasis wtis eradicated with Ata- 
brine followed b\ Gentian Violet A period of six 
weeks was permitted to pass, antispasmodics, seda- 
tives, alkali and dietetic thorapv were tried There 
was no feVmptomatic response. 

Admitted to Touro Infirmarj Tune 20 1941, an 
exploratorv laparotomi was done hj Dr Sidncv Coi>- 
land Adhesions along the lesser curvature and p irl 
of the anterior gastric simulated wall produced a 
short gastrohepatic ligament and fixation and relation- 
ship illustrated The adhesions were sectioned pei- 
mitting noimnl anatomical placement of the stomach 
The adherent subhepatic appendix was removed 
The patient was relieved Gastro-intostinnl X-ravs 
on August 20, 1941 were normal Cascading produced 
prevnoush on two occasions b\ distending the splenic 


flexure with air was not possible at this time. When 
last seen on September 18, 1942, the patient was 
asymptomatic 

DISCUSSION 

This IS an excellent illustration of a so-called Gas 
cade Stomach It is not unlikelj that the gaatroscopic 
position of Ij ing on the left side reduced the defonniti 
to its minimal exient for this posture charactensti 
cnllj relieves discomfort incident to cascading for 
obvious mechanical reasons 
Production of cascading bv distension of the splenic 
flexure supports Assmansi’s etiologic hypothesis; 
Schlemmei 's contention that peri-gastnc adhesions are 
necessarj for such is substantiated b\ the absence of 
the picture subsequent to release of adhesions 
We would prefer to term the Cascade Stomach due 
to 01 game defotmit> a pseudo-cascade stomach while 
that functional, spasmodic or reflex a true cascading 

CONCLUSIONS 

Cl) We are inclined to accept an organic back- 
ground for cascading because of our findings m this 
and in two previous incidents (2) Gastroscopv was 
not of material aid in the diagnosis (3) Assuming 
that a goodlj number of Cascade Stomachs are of 
organic origin, should conservative measure fail, ex- 
plonitory laparotomv should cxxlude organic pathologv 
to permit a diagnosis of spasmodic Cascade Stomach. 

We are indebted to Dr M Teitelbaum for Ins co- 
operation in roentgenologic study 
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Pruritus Ani. A Study of Mucosal pH and Bacterial Flora. Treatment Based 
Up on These Findings. One Hundred Five Case Reports. 

Bv 

, LEITH. H SLOCUMB, M D 

LOS ANGELES CALIFORNIA 


P RURITUS am is a pathological entitv, the chief 
symptom of ivhich is itching of the anal and peri- 
anal legion Chronicitv, sameness of symptoms, licheni- 
fication, excoriation, the certaintj of recurrence, all 
charactei ize the sjmdrome 

Text books and liteiature pertaining to the subject 
stiess as important the elimination of all pathological 
conditions present in the area Theie is no doubt that 
one of several complications may accompanj any case 
of pruritus am, but the etiologj' of idiopathic pruiitus 
depends upon factois other than these local conditions 
Buie (1) aptl}'- points out that such conditions as 
yaiicose veins, Iiemoi rhoidal conditions, phlebitis and 
hj'pertrophied papillae accompany pruritus instead of 
causing it 

Davis (2) believes that pruiitic changes aie due to 
chemical and not bacterial causes, that initating non- 
absoibable chemical compounds me deposited in the 
pruritic zone • 

Tuckei and Hellmg (3) me not in accoid with 
> vle^^s emphasizing bacterial and fungus infections, 
allergic sensitn ities or neui ogenic f actoi s as the cause 
of piiuitus am Then histologic studies of tissues of 
the anal canal do not leveal differences between pru- 
ritus patients and those not having prui itus They re- 
port finding Meissnei's tactile coipuscles beneath the 
tips of the anal papillae They state that possibly in- 
flammatory piocesses in the region iriitate these nei ve 
coipuscles and thus produce the sensation of itching 
Thej also conclude that skatol may be a contiibuting 
factoi in causing piuritus Skatol is produced bj de- 
composition of piotein in the intestine Then his- 
tologic studies of tissues of the pruritic zone coincide 
with those of Montgomery quoted bv Buie In a 
summarj , Tuckei and Hellwig state that their studies 
indicate that the underhing cause of piuiitus am is 
suggestive of a chemical dermatitis 
' Dneigent opinion as to piairitus etiologi, pathologi 
and tieatment indicates that furthei in\estigation in 
this field of endeavor IS necessary, befoie ne airive at 
the correct solution Manj causes of pruritus clear up 
for a time n ith or n ithout treatment, but the certainti 
of lecurrence is charactei istic of the sindrome 

Normal function of the gastio-mtestinal tract de- 
pends upon intricate phisiologicil changes nliich in- 
clude metabolic chemical and bacterial processes nhich 
are not veil understood It is eiident that acid-baae 
balance ns veil ns a balance between absorjition and 


secretion me necessary if normalcj is maintained, and 
tbis maj be especially true in the loner bowel It i'^ 
quite probable that the solution of the pruritic smi- 
drome, as to etiology, lies in this direction 

111 a studj of colitis, Sokoloff t4) stressed the im- 
portance of acid-base balance and its relationship to 
bacterial floia in the lowei bowel Accoiding to Relt- 
gei, quoted by Sokoloff, cases of ulceratne and mucous 
colitis, showed gieatlv deci eased oi complete absence 
of bacillus acidophilus With a disappearance of the 
aciduric flora, a shift of colonic contents to the alkaline 
side was constantlj obseived Sokoloff quotes Laszt, 
that the self-disinfecting properties of the mucosa de- 
pends upon its absoiptive and oxidative reducing ac- 
tivity, and its abilitv to produce an acid secretion, 
through the formation of lactic acid and the ie-s>m- 
thesis of hexose phosphoric acid, and that bactei lal 
floia in the colon is a decisive functional factoi Soko- 
loff quotes Cannon and McNease, that lactose through 
the foimation of lactic acid, creates an cn\nronmental 
condition favorable to bacillus acidophilus and inimical 
to hostile bacteria, particularh stieptococci and 
protozoa 

The experimental work of Kendall (5) indicates 
that definite changes in the intestinal floia icsult, de- 
pending upon whethei cm boh\ drates or proteins jne- 
dominate in the ingested diet Kendall states that at 
birth the intestinal contents me sterile The fust bac- 
tei la discernible make their appearance a few hours 
postpartum These me adventitious oiganisms and so 
far as is known have no paiticular significance because 
the tiuc bacteria npidlv invade the tract and supplant 
the fiist comers These, the tiue and obligate iiuisling 
organisms are lactic acid bacteria Thej ha\e abso- 
lutely no putrefactnc powei and their existence de- 
pends upon the fact that the diet of nui slings, breast 
milk, contains a relatneh large pioportion of lactose 
and a small amount of nitrogenous substince, princi- 
pally lactalbumin and lactglobuhn Putrefactne pro- 
ducts me ne\ei found under these conditions accord- 
ing to Kendall And, ns the infant becomes older and 
needs nouiishment bevond mateinal provision the 
lelntive I'eduction of carbohydrates and increase of 
pi oleins causes equivalent changes in bacterial flora 
The normal carbohvdrophilic bactei in are repl iced bv 
such bacteria ns bacillus cob, which can thrive cquilh 
well in the presence or absence of carbohv drates Two 
kinds of substances mav result From carbnhy drates, 
lactic acid is formed, but in the absence of carbo- 
hv drates, pulretactive pioducts such as mdol and 
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slvutol nre pitiduced from proteins The foregoinjr data 
bv Kendall and others offers a tangible uorliing basis 
for ne^\ fields of investigation and tieatment of pru- 
ritus ani 

The puipose of this studj is to ascertain whether a 
disturbed acid-base balance and bacteria] flora arc 
factors in producing the pathology and sjmptoms 
constnntlj present in pruritus ani One hundred fine 
cases have been studied and treated The resulting 
data is shown in Tables I, II and III Table I shows 
male, female and age incidence The preponderance of 
males o\er females is excessive, ns compared wilb 
published figures It is noteuorthi that age incidence 
is about the same for males and females A large per- 
ccnLige of the senes are m the age bracket between 
30 and 49 \ears Possiblj the clinical material studied 
maj have influenced age and sex Incidence 

Table II contains G4 case reports Data tabulated 
Includes sj mptomatologj , patbologv and pll determi- 
nations before and after treatment, progress, re- 
currences and follow-up record, when it was possible 
to obtain it 

Table III contains 41 cases arranged as m Table II, 
but contains additional data which includes blood find- 
ings and a urine analysis, a Gram-negati\e, Grnm- 
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cation and secretions from within the rectum And 
bj the usual method of toilet paper cleansing, it is im- 
possible to rid the sulci of irritating debris and se- 
cretions from above 

Jamison (6) and later Hanes (7), and others de- 
scribed sub-tegumentary channels leading from the 
pruritic zone to the deeper tissues and possibh to the 
sub-mucosal region in the rectal ampulla There is 
evidence, confirmatorj of these findings, in this series 
of cases ^ , 

COlitPLiCATIONS EXTERNAL 
In the order of frequencj are skin tabs, phlebitis, 
fissure and fistula These complications maj initiate 
an attack of itching or may cause exaggeration of 
8%mploms during an attack, but chronic pruritus am 
depends upon factors other than these, to eiqilain 
changes of the pruritic zone, chronicih and re- 
currence Gross changes of the skin of the anal canal 
are frequently present and appear to be an extension 
from the process outside and due to irritating se- 
cretions from aboic 

CO.MPLICATIONS INTERNAL 
The mucosa of the rectal ampulla almost constantly 
shows changes from the normal and these changes ma^ 


Table I 

Showing male, female and age incidence m one hundred five eases of pnutus am 


1 

Acre 

16 Mo 

20-2fl Vr*. 

80-33 \ ra 

10-16 Vr*. 

SO SO \n 

€0-C9 \n 

Total 


I 

1 7 

30 

1 

81 

0 

1 

-0 

Female 


1 ^ 

1 ^ 

10 

2 

\ 

26 

Tolnl 

i 1 

12 

38 1 

1 

42 

n 

2 

105 


positive bacteria] count in conjunction wuth the pH 
recordings The bacterial count is made from matei ml 
obtained from the rectal mucosa, cultured and stained 
by the Gram method 

Clinically, several interesting findings have been 
noted which may have to do with etiologv and es- 
pecially symptoms These findings mav be grouped 
under gioss pathology and complications 

GROSS PATHOLOGY AND COMPLICATIONS 

The external pruritic zone is usuallv characteristic 
in appearance Findings depend upon chronicitv, 
scratching, previous medication and treatment, and 
other forms of traumatic injury Lichenification, 
varying in degree from 1 -f- to 4 wherein 1 -f- 
denotos the minimum and 4 -f- the maximum, is 
constantly present Raised, oedematous, radiating skin 
folds showing excoriation and moisture are constantly 
present And, constantly this moist secretion shows a 
pH w61] over on the alkaline side Radiating skin folds 
are accompanied by sulci, the depth of which depend 
upon the thickening and oedema of the perianal skin 
The summit of the skin folds is particularly vulnerable 
to irritations such as scratching, toilet paper, medi- 


be quite marked Redundanev and separation of the 
mucosa from the submucosa is a common finding 
Frequently, the examining a no scope is filled nath 
loose bulging mucous membrane, with even slight 
straining Circulatorv elements, both venous and lym- 
phatic which lie betvveen the membranes and in the 
rectal wall, nre subject to obstruction because of lack 
of support and tortuosity due to these changed ana- 
tomical and pathological conditions And, this m turn 
causes a disturbance of absorption and secretion of 
the mucous membrane and structures beneath Hyper- 
secretion 13 present in almost every case had grossb, 
the mucosa appears to be thickened, dull and opaque 
and frequently a granular, patchy , exudative infiamma- 
toiw process is present This exudative secretion con- 
stantly shows a pH, highh alkaline in reaction The 
pH determinations were made with nitrazine paper, 
the accuracy of which seems adequate for this type of 
study 

Comphcntions, at and above the Imea pectmnta, in 
the order of their frequency, include internal vari- 
cosities with varving degrees of fibrosis, cryptic dis- 
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toitions, ftnd In pertrophied papillae And again, these 
complications nccompanj piiiiitus and possibly aggja- 
inte sMnptonis, but arc not the iindeil\ing cause 


SYMPTOMATOLOGY 

The chief symptom of piuiitus am is itching of the 
anal and peiianal regions This sj-mptom maj be more 


CousoUdaicd record 
treatment 


Tablf II 

of Htxty-fou} cnees of pinritns am Cos) elation of symptoms and mucosal pH lesnlts of 
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or leas constant or occur onlv at certain times Night 
itching IS present in all chronic idiopathic cases of 
pruritus am Simptoms van* from mild to extremeh 
seiere and often cause agonizing and sleepless nights 
IMarked pathologj usually carries with it severe svmp- 
toms, though this is not constant 


Constipation is seldom a svmptom m true pruritus 
am, these cases average 2 or 3 bowel evacuations 
daily And frequently, catharsis or an attack of diar- 
rhea mil initiate intense itching and cause increased 
pathologv' of the external zone. 

Some cases have itching, only after a bowel cvacu 
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ation Otheis arc free of ‘?\mptoms during the wTirk- 
ing tU^ , but wth relaxation at ttic end of the dn \ , the 
itching begins In ill groups, perspiration exaggerates 
s\inptoms 

There has never been a salisfnctoij explanation as 
to nhv' night itching is the outstanding characteristic 
sjmptom of pruritus am There is evidence in this 
studv, that alkaline secretions from the rectal ampulla, 
leak out during sleep relaxation and cause irritation 
to the denuded pruritic rone, and thus cause the sen- 
sation of itching The sweat glands of the anal canal 
probablv plav a part According to Buie, the skin of 
the anal canal does not differ histologicalh, from tiue 
skin elsewhere 

TREATMENT 

Treatment is directed toward correcting the high 
alkaline mucosal pH, constantly found in these cases, 
and local tieatment of the ampulla mucosa and the 
pruritic zone 

DIET 

A strict dietarv' regimen is most impoitant Those 
foods W'hich tend to produce lactic acid are pushed to 
the limit and later regulated, depending upon pH 
changes Thev include milk, buttermilk, acidophilus 
milk, lactic whej, cottage cheese, other cheeses, yog- 
hui-t, beta-lactose and other carbohydrates Those 
foods which produce alkalinitv and putrefactive pro- 
cesses are eliminated from the diet, ns much as 
possible They include meat, leafy vegetables, citrous 
fruits and other Toods of the kind Hvdrochlonc acid, 
before and after meals seems of benefit in cases where 
bowel evacuations are too frequent and where the 
bowel contents are soft, sticky and acholic in ap- 
pearance 

Local measures for reducing the alkalinity and 
cleansing the ampulla mucosa follow a lactic acid so- 
lution, containing papain, a mucous dissolvent is em- 
ployed for this purpose One oi two ounces of a two 
and one-half per cent lactic acid solution, added to a 
pint or quart of warm w-ater is used daily, at bedtime, 


as a lectal douche Lactic acid is moie efficient than 
either hydrochloric acid or bone acid in maintaining 
a pH of between G 6 and 7 5, and also in promoting the 
growth of Gram-positive bacteria 

Other local measures are aimed at collecting 
mucosal redundanci and sepaiatioii, an almost constant 
finding in these cases To coirect this condition, a 
scleiosing agent, (6% Phenol in oil) is injected be- 
tween the mucosa and submucosa The entile area is 
infiltrated, often as high as thiee and one-half inches 
above the linoa pectinate The injections aie made at 
weekly intervals, usuallv three injections, each time 
The amount of solution used, depends upon the degree 
of mucosal separation This accomplishes the same 
puipose as the Hanes hydrochloric acid technique for 
mucosal piolapse, but the proceduie is entirely an 
office affau and in no instance have complications 
caused tiouble 

CARE OF THE PRHRITIC ZONE 

Sciupulous caie of the outside area is of the utmost 
importance Cleansing with toilet paper is one of the 
main sources of traumatism Following evacuation, 
the parts aie caiefuliy cleansed with castile soap and 
water using the hand for the purpose, and not cloth or 
cotton Thorough rinsing with clear water is followed 
by the application of a saturated boiic acid solution 
The parts nie patted diy and Tincture Meiciesin or a 
like solution is painted over the itching aiea Several 
times during the day, sponging wnth bone acid so- 
lution removes secretions that may have accumulated 
A bone acid pack at night often gives complete relief 
and prevents scratching duiing sleep Occasionally, 
mild ointments oi lotions are resorted to, but usually 
aie unnecessary 

In many' of these cases a new tv'pe of suppository 
was used duiing the night This suppositoiy is de- 
signed in such a way that it lemains within the anal 
canal, and it thus serves the two-fold purpose of pre- 
venting leakage of irritating secretions from above, 
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and of topical medication to the anal canal, the pecti- 
nate area, and the tissues of the pmntic zone outside 

RESULTS 

Improvement, s\mptomnticnll\ and pathologicalK, 
following the above outlined regimen is rapid and pro- 
gressive Some of the cases are sj-mptom free in a 
few da\s Othei cases require se\ernl weeks before 
the} are symptom free, As shown in Table 2 and 3, 
reciniences aie fiequent, but in e\er\ case the} can 
be tiaced to failme to carrv out directions as to treit- 


ment Symptomatic improvement constantly follows 
pathological improvement of both the mucosa and the 
perianal regions 

COIiBIENT 

One hundred and fiie pruritus ani case reports have 
been tabulated and the results of treatment are shown 
in Tables II and III. Results in terms of improvement, 
pathological!} and syraptomaticall} , are in most 
instances, striking 

Treatment has been directed toward correcting the 
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high alkaline 1 )H in the lectum and colon, and also, 
toA\nrd reducing mucosal prolapse and ledundancj, 
■which mechanicallj interferes ^Mth the fiee circulation 
of both blood and bmph of the region 
There is eiidcnce that the pathological findings 
winch accompanj prui ilus ani are caused bj a chemical 
irritant alkaline in reaction and piobablv metabolic 
in origin There is also eiidence that there is a corre- 
lation between mucosal pH and bacterial flora, alka- 
Unit\ favors the growth of Gram negative bacteria, 


and aciditj favors the giowdh of Gram positive organ- 
isms 

It seems piobable that metabolic piocesses which 
hn\e to do with the production of lactic acid play a 
most important lole in maintaining normal colon 
physiology and that leseaich along these lines may 
solve the piuritus am problem 

REFERENCES 

1 Buio, Louis A Practical Proctology W B Saunders 
Company, 224-257, 1339 
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Problems 


T his new group which came into being in De- 
cember, 1942, held an organizational meeting 
followed by an open session in Detroit at the Hotel 
Statler, May 9-11, 1943, in conjunction with the 99th 
Annual Meeting of the Amencan Psychiatric Associ- 
ation Under the Chairmanship oi Waltei L Palmer, 
M D , Chicago, Illinois, the following papers weie pre- 
sented, the first being read bj Di Palmer in the ab- 
sence of its author 

“Physiological Mechanisms Involved in Gastro-In- 
testinal Dysfunction ” Donal Sheehan, M D , New 
York, N Y 

"Clinical Significance of Emotional Disturbances 
Affecting the Stomach, Duodenum and Biliaiy Tract” 
Dr Sidney A Portis, M D , Chicago, Illinois 

“Cardiospasm A Psychosomatic Disorder ” Edward 
Weiss, M D , Philadelphia, Pa 

Panel Discussion was undertaken by the following 
physicians Fianz Alexander, MD, Chicago, Illinois, 
Beaumont S Cornell, MD, Fort Wayne, Indiana, 
George E Daniels, M D , New York, N Y and Wairen 
S McCulloch, M D , Chicago, Illinois 
Dr Sheehan’s paper revealed the remarkable inter- 
est and knowledge of physiology possessed by a pro- 
fessor of Anatomy and emphasized paiticularly the 
n"ow-establi8hed fact that disease, and in some 
instances actual pathological changes, can be the le- 
sult of functional distuibances which are frequently 
only exaggerations of the normal fluctuations occur- 
nng in phj'siological mechanisms 

An autonomic lesponse, which has been invoked in 
the interest of homeostatic balance or as a result of 
emotion may give rise to symptoms as definite as those 
caused by oiganic disease “Functional” does not mean 
imaginaiy In carotid sinus syncope, in Raynaud’s 
syndiome oi in Hirschsprung’s disease, the illness is 
obvious and real, because the functional disorder gives 
rise to tangible physical signs The normal physiolo- 
gical balance of the body — ^the homeostasis of Cannon 
— gives the impression of rest, yet it is the resultant 
always of a thousand foices pulling in certain di- 
rections, but successfully controlled by an equal 
numbei of forces pulling in directly opposite di- 
rections Sheehan’s own work demonstrated that injury 
to the brain, particularlj the hypothalamus, frequently 
results in the production of hemorrhagic ulcers in the 
gastro-mtestinal mucosa, although the exact mechan- 
ism of this phenomenon is not known, nor is it certain 
that clinical peptic ulceiation results fiom a com- 
parable mechanism in man The work of Wolff and his 
associates was cited, in which observations of the 
human gastric mucosa were possible through a gastnc 
fistula it was shown that eating, discussion of appe- 
tizing dishes and also the emotion of suppressed re- 
sentment and aggression, produced hjqieremia, hyper- 


motilitv and hjTiersecretion On the othei hand, the 
emotion of fear pioduced mucosal palloi, deci eased 
motility and diminished secretion 

Theie is, in every oiganism a basic level of func- 
tional activity represented by a fluctuating base line, 
and every new stimulus arouses a reaction, either 
geneial or local, which must be superimposed on this 
base line 

Di Portis spoke as an internist who, though prima- 
rily interested in clinical gastio-enterologj, has been 
convinced that the attitudes of psychosomatic medicine 
aie today unavoidable and imperative Both in his 
paper and in his leply to the discussants, he empha- 
sized that the internist must cautiously avoid ovei- 
looking an organic lesion through division of his intei- 
est in the psychological aspects of a given case It was 
no longer enough merely to conclude that a given set 
of symptoms weie due to nervousness or agitation but 
it was necessarj to determine the nature and sources 
of the anxiety, if we evei ex-pect to do more than 
alleviate the functional disordei In peptic ulcer the 
psychological factor now is generally admitted to a 
role of major importance in the pathogenesis, but Dr 
Portis emphasized that emotional effects undoubtedly 
will be found to be of equal significance in producing 
functional over-stimulation and also atonic distention 
of the gall bladdei The bizarie patterns seen in the 
irritable duodenum should perhaps not be regaided 
alwavs as due to duodenitis, but frequently as con- 
tortions and spasms lesulting diiectly from various 
emotions While the mechanisms underlying such 
phenomena aie not too clear as jet, there is as much 
need to study the psyche in patients with upper right 
quadrant distress as in those presenting classical ulcer 
histones Inevitably, then, if the internist is to accept 
the basic postulates of Freudianism, there is the 
possibility that such entities as hypertrophic gastritis 
might be the result of repiession of oral aggiession 
While all this was logical, it awaited caieful psycho- 
analysis of patients with gastroscopicallj proved gas- 
tntis Dr Portis’ paper repiesented the furthest ex- 
tent to which a careful gastro-enterologist was wiling 
to go in the diiection of psychic analvsis It proved 
highlj-- stimulating and suggestive and carried the 
inevitable caution that our search for lepressions must 
not befog our detection of the crateis of dangerous 
gastnc ulcers m need of suigery 
Dr Weiss has been i\orking in association with the 
Jackson Clinic and all his cases of caidiospasm have 
been proved not only by X-ray but also by repeated 
esophagoscopies Several terms have been used to de- 
scribe the condition The pathological phj’siologj' con- 
sists in constriction at the cardia and dilatation of the 
esophagus above No anatomical evidence of a sphinc- 
ter muscle at the cardia has been found The term 
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“aclialnsia" was introduced b> Sir Arthur Hurst to 
signif\ “inabihtj’' to relax ” An\ associated esopha- 
gitis was attributed to the irritation of stagnant, re- 
tained food masses The Jacksons believe that the con- 
dition IS due to diaphragmatic spasm Of 17 cases 
seen, 9 permitted good psi chosomatic stud\ The dis- 
ease IS rare It is also notoriously resistant to cure 
bj drugs or psichotherapy Dilatation by mechanical 
means, emplovmg a h%dro3tatic or mercury dilator, is 
the best form of treatment Since, in some cases, tlie 
spasm has become, for the patient, a phimological ex- 
pression and solution of Ins mental uneasiness, the 
forcible use of dilatation maj precipitate a definite 
hazard, carrving with it a suicide risk. 

Tn 0 cases which were e.xtensu ely studied from the 
psj chological angle, although major analj-sis was not 
used, n ere reported in detail A druggist of 65 who had 
had a long struggle making a linng and had expected 
his son to come to his financial rescue, de\ eloped 
cardiospasm iramediatelj on learning that his son had 
unexpectedly married He said it was i “bitter pill 
which he could not swallow ” A girl, just at pubertj, 
de\ eloped a cardiospasm because of family disgrace 
brought on bj the fact that her older sister became 
illegitimately pregnant and became also a prostitute. 
The phantasies and dreams of this patient revealed 
exultation over the idea of the sister’s desired death 

Cardiospasm mav occur soon after birth, at a time 
-when ratiocinatioD is largelj absent, but as Dr Sandor 
Rado pointed out m the discussion, the infant, though 
not a rational being, is deeplj influenced bj the motion 
of oral aggression and nn> fear of failure to obtain 
food, especially if exaggerated, could give nse to a 
repi-ession which might find e.xpression in cardio- 
spasm 

Throughout the panel discussion and the general 
discussion. It was emphasized again and again, that 
the psjcbic investigation of a patient is not meant to 
detract from everv conceivable caution in the phvsical 
examination Psychosomatic medicine has as a motto 


Notes On 

Ophthalmology and Vitaimns Vitamin A deficiencv 
is responsible both for night blindness and xeroph- 
thalmia. There is a suggestion that there exists a form 
of keratitis due to lack of riboflavin Ascorbic acid 
has been used in the treatment of hemorrhages in the 
vitreous and hemorrhagic chorioretinitis Some oph- 
thalmologists think that attention to the nutrition of 
their patients has paid dividends in increased improve- 
ment in the ocular conditions which thej were treat- 
ing However, apart from Vitamin A deficiencj in 
night blindness and xerophthalmia, this nutritional 
treatment of the e.v e is on a v erv unsound basis as v et 
Dietary Protein and Resistance to Infections Dis- 


— not less physical examination but more psvcholo- 
gical Although the internist feels disgrace at over- 
looking a phjsical lesion, the psvchiatrist has the same 
concern w ith respect to missing ,an important mental 
fact and he also believes that this failure might be as 
disastrous as the other Dr Alexander used the ex- 
pression 'Segetative retreat” to sigmfj the abnormal 
reaction of certain individuals to threat of danger to 
the whole organism 

Dr Daniels felt that the reaction-pattern evoked 
bv stimuli would depend in each case, on mhented 
tendencies, and the habitual focus of attention In all 
cases in which emotions underlie the production of 
svmptoms, we could never forget that the physical 
dvnamic pattern was just as important as the psvcho- 
dvnamic Dr McCulloch stressed the inconceivable 
complexitv of phjsiological and psvchological habit 
patterns and made the point that unless anj given re- 
action-pattern was carefully related to the generahtv 
of the individual’s tone, it lost its significance He 
felt that collaboration between intermst and anaivst 
was desirable but that the true psvchosomatic probe 
was something necessarily undertaken bv one phy- 
sician, if svnthesis was to be obtained Dr Cornell 
spoke of the importance of vascular spasm in ulcer 
production and the relation of spasm to the emotional 
life ns conditioned bv the personality^ and its ecological 
background A further fact worth noting was that 
just because a patient had a repression was not proof 
that the repression was the cause of his symptoms. 
One psychoanalyst with charming frankness admitted 
that a patient whose headache he had attributed to a 
long senes of unfortunate axperiences, suddenhr died 
and the post-mortem examination revealed an unsus- 
pected glioma of the frontal lobe 

On the whole, it appeared from this meetmg, that if 
the present high standards of papers can be main- 
tained that the American Societv for Psychosomatic 
Research will produce a valuable service to the entire 
profession The papers will be published m an earlv 
issue of Psvchosomatic Medicine 


Nutrition 

cases Antibodies are globulins and possibly the liver 
cells, on being stimulated by an antigen, are capable 
of producing an altered form of globulm which is the 
specific antibody Young animals, in whom the blood 
proteins are not as high in value as in adults, do not 
form antibodies as well as adults Plasma depleted 
dogs are even more susceptible to Infection than 
anemic dogs It might be argued that during war tune 
in a nation in which the protein content of the blood is 
lowered by reason of protein deficiency in the diet, 
that there would be an increased likelihood of in- 
fectious disease. How ever, in England there have been 
no epidemics of infectious disease m the three vears 
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of wTir despite the influx of many refugees and 
soldiers, the migration of people within the countiy 
and the sporadic bieakdoun of sanitai-j facilities in 
bombed cities and to\vns This may well be due to the 
maintenance of adequate nutrition despite the avar 
(Am J Pub Health, 82 1819, 19421 

Rccomme^ided Dictai'y Alloicanccs One of the first 
concerns of the Food and Nutiition Board (foimerly 
the Committee on Food and Nutrition of the National 
Research Council), established in 1940 to advise on 
nutrition problems, was to define in accordance ViUth 
newer information the recommended dietary essentials 
foi people of different ages Although confusion re- 
sults from the great variation in standards used, it 
seemed advisable to attempt to derive a table of 
allowances which would lepresent the best available 
evidence on the amounts of the various nutiitive es- 
sentials to include in practical diets This table, while 
not final, is of great value 

_ w ..luien, among pregnant women and 
jscents in Scotland, and the incidence ol Vitamin 
ficiency is using Manj cases of pernicious anemia 
=Eng]and are showung a poor response to livei 

\ ,rapj, and it is found that this can be overcome bv 
simultaneous adminishation of ascoibic acid In 
aiTorthopedic service in England duung 1941-42, a 60 
per cent increase in the number of cases of rickets was 
seen, and a 16 per cent inciease in acute rickets, this 
being of a moie severe type than formerh seen Many 
cases wcie in babies bieast fed from motheis receiving 
no Vitamin D These findings aie of impoitance to us 
in Ameiica, as suggesting the kind of results ave 
may latei encounter, should oui food supplies be too 
seriouslj affected by the war (Lancet, II 278, 1942), 
(But Med J, II 440, 1942) 

Diet avd Gastuc Lesions Since Fibigei fiist suc- 
ceeded in producing lesions in the foiestomach of rats 
by infecting them with the parasite Gonzylonema nco- 
plttsttcum, many thought the lesults aveie not due to 
the parasites but to the bread and watei diet which 
his rats were fed, and this has led to a long list of 
experiments in which various sorts of diets weie used 
in the attempt to produce gastric lesions Vitamin A 
stan'ation, protein deficiency and high fat diets aie a 
few of the conditions avhich have been found to pro- 
duce gastuc lesions in the rat Diets involving the 
initant, kieselguhi, also have produced gastric lesions 
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The safest way to insui e that the dietary allow'ances 
are met is to include certain foods in the diet daily in 
specified amounts One dietaiy pattern which contains 
a variety of foods commonlj ainilable is given here- 
with 

List I 


Milk 

Egg 


Meat, fish oi fowl 

Potato 

Vegetables 

Fiuits 


1 pint 

1 daily, if possible (On days 
not used, beans, peanuts, cheese 
or more milk oi meat to be 
used instead) 

1 or more servings 

1 or moie 

2 or more seiwings One green 

01 yellow 

2 01 more One citrus fiuit oi 
tomato or othei good souice of 
Vitamin C 


Ceieals and bread Whole-giain oi eniiched 
Other foods as needed to complete the meals 

normal diet, showed that the absence of Vitamin A in 
the diet over months did not mciease their fatigue 
01 ability to work However, they weie given high 
amounts of Vitamin A befoie the expeiiment began, 
and the stoied vitamin obviouslj explains the inteiest- 
ing fact that they all maintained noimal blood values 
of Vitamin A throughout the period of several months 
This shows that if one has a good supply stoied in the 
livei, he will not suffer much should he fail to take a 
daily dose of Vitamin A (Am J Physiol , 187 661, 
1942) 


T/i-e Protein Value of Soybeans, Peanuts and Cotton- 
seed Due to the seal city of meat and milk, tw'o of our 
best sources of good protein, we must try to find ade- 
quate cereal and vegetable pioteins to take then place, 
especially in the low'ei income gioups Pieliminai'y 
woik has shown that peanuts, soybeans and cottonseed 
contain veiy valuable pioteins which, when added to 
wheat floui, gieatly increase the giowth late of 
animals fed on it This may be due to the fact that 
the growth stimulating amino-acid, Ivsine, is present 
in gieatei amounts in the proteins of soybeans and 
peanuts than in the protein of wheat It is suggested 
that the experiments W'lth these twm pioducts be con- 
tinued as offering peihaps the best source of non- 
animal piotein foi periods wdien meat and milk are 
scarce in the civilian diet 


Letters 


NUTRITIONAL VERSUS PSYCHIC FACTORS IN 
PEPTIC ULCER 

To the Editor 

Early repoits from Europe suggested that the inci- 
dence of peptic ulcei was inci eased as a result of war- 
induced anxiety states and this led me to leport the 


obseiwation of an increase in my gastric aciditj as a 
result of a fear of being shot in 1928 (Amer J 
Digest Dis , 9 188, 1942) Recently, however, Laird 
lepoited that some internees who had suffered from 
stomach ulcer and had been on special diets fared well 
after being confined in a Japanese internment camp 
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(Nutrihon Ee«ews, 1 97, 1943) It hardh seems 
likelj that these internees fared ivell because of a de- 
crease in anxietv after being interned b^ the Japanese 
and the results suggest that nutrition is more im- 
portant than psj chic factors in determining the course 
of peptic ulcer 

Before the reports of presumably nar-increased 
peptic ulcer came to in\ attention, I doubted n-hether 
a psjchogenic increase in gastric aciditj such as I 
observed in 1928 v ould be likelj to gi\ e rise to peptic 
ulcer I doubted this because the increase in m> gastric 
aciditj at that time did not give rise to an\ noticeable 
sensation although similar increases in m^ gastric 
aciditj, nhich nere produced under more normal 
psvchologic conditions bv restricting m\ protein in- 
take (Amer J Physiol, 77 166, 1926), ga\e rise to 
an increased desire to cat or to a heartburn-like sen- 
sation in the gastric region (Arch Int Med , 39 710, 
1927) It therefore seemed that the emotional dis- 
turbance which increased mv gastric acidit\ in 1928 
also increased the defenses against peptic irritation 
or erosion If, for instance, ps'chic factors nhich in- 
crease gastric aciditv simultaneoush increase the pan- 
creatic secretion, this would at least sene to neu- 
tralue an increase in the acid contents reaching the 
duodenal region The apparent increase in peptic ulcer 


10 
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in the European war zone maj therefore hace been 
due more directlj to disturbances in nutrition than to 
anxietj induced bj fear, etc. 

The report of Laird seemed to imply that a diet high 
in carbohydrates such as was supplied in the Japanese 
/nter/iment wrap might be beneficial m peptic ulcer 
cases Howeyer, the diet yyas incidentaHv inadequate 
in total calories and undernutrition endentlj evpiaina 
why the ulcer cases fared yiell My observations 
shoyved that gastric aciditj y\as reduced by under- 
nutrition and increased yvhen the total calorie intake 
yvas increased bv increasing the carbohjdrate intake 
(Amer J Digest Dis , 10 121, 1943) Similarly, a 
peptic ulcer regimen of “part-time daily fastiag,’’ such 
as is ndyocated by Campiche (Amer J Digest Dis., 
10 197, 1943), would, on the basis of my studies, be 
expected to reduce the fasbng gastric aciditj at least 
part of the time and particularly in older individuals 
or in those with lowered resenes. In anv case, more 
reports like that of Laird would help to settle the 
question of the relatiye importance of nutnbonal and 
psychic factors In peptic ulcer 

Frederick Hoelzel, 
Department of Physiology, 
Uniyersity of Chicago 


Editorials 


THE DIFFERENTIATION OF INTRAHEPATIC 
AND EXTRAHEPATIC JAUNDICE 

B ecause the differentiation of intrahepatic and 
extrahepatic jaundice is often a difficult problem 
for the gastro-enterologist, he wall always be scanning 
the literature for eierj bit of help In the August, 
1941 issue of the Archly es of Internal Medicine, Lord 
and Andrus reported excellent results y\ath the intra- 
muscular injection of Menadione (Vitamin K) which 
has an effect on the plasma prothrombin In a series 
of cases, thev felt that the test was almost uniformly 
accurate 

In the test, the initial level of plasma prothrombin 
IS determined on two successive days and if the two 
levels are within 6 per cent of each other, 2 mg of 
Menadione is injected intramuscularlj and the pro- 
thrombin IS determined at intervals of twenty -four, 
fortv-eight and seventy -two hours On the other hand, 
if there is a difference greater than 6 per cent in the 
two initial levels of prothrombin, the level is determ- 
ined on the third daj and so on until the levels on two 
successive davs are found to be within 6 per cent of 
each other MTien such agreement occurs, the Mena- 
dione IS administered 

At the end of twentv-four hours a second sample of 
blood is examined, and if a nse of 10 per cent or more 
in the plasma prothrombin has occurred, the patient 
IS considered to have extrahepatic jaundice and no 
further determinations are made On the other hand, 
if a rise of less than 10 per cent occurs, it is necessary 


to determine the plasma prothrombin level at either 
forty -eight or seventj-two hours after the iajection. 
If the rise is then 16 per cent or more over the initial 
level, the patient probably has extrahepatic jaundice 
if less than 15 per cent, the jaundice maj be con- 
sidered to be of intrahepatic ongin and associated 
with definite damage to the liver 

FinalJj , in the interpretation of the test the authors 
hay e obsen ed that ev ery case of jaundice in which the 
initial level of plasma prothrombin was 80 per cent or 
more has been one of exttahepatic jaundice 


TISSUE CHANGES IN ITTAMIN DEFICIENCIES 


F or the student of dietetics who washes to know 
what really happens to the tissues when certun 
vatarains are lacking in the diet, the article bv Wolbach 
and Bessej in the July, 1942 number of Physiological 
Reviews can be highly recommended Thev point out. 


for example, that ascorbic acid is necessarv for the 
formation of collagen Vitamin A is necessary for 
the functions of various epithehoms though not for 
their growth and survivnl In some unknown wnj it 
IS responsible also for the growth of bone, and if is 
doseJy related chemically to the vasual purple Vitamin 
E IS necessary for the metabolism of_skeletal muscle 
md for the sumval of embryonic tissues Interesting 
ire the relations between Mtamin B and the physi- 
ilogv of the skin, the nerves and the digestive tract 
Another excehent review of the present-day status 
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of our knowledge about vitamins is by Hugh Butt and 
Russell Wilder and is published in the February, 1942 
numbei of the Archives of Internal Medicine Accord- 
ing to them, Vitamin A is apparently concerned with 
the structure of growing bone The liver has a great 
deal to do with the metabolism of Vitamin A As one 
might expect, among the healthy Javanese the output 
of thiamine is cbnsiderably lower than the average 
found in this countiy Perhaps with a low intake 
throughout life, the body of the Oriental learns to get 
along udth but little 

Butt 1 eports that as yet thei e is no laboi atory pi o- 
cedure foi the diagnosis of pellagra It is highly de- 
sirable that simple laboratory tests be worked out 
which will enable a physician to tdl definitely whether 
or not a given patient needs an extra supply of any 
particular vitamin 

Intel esting is the fact that recent studies indicate 
that the earliest symptoms of deficiency in riboflavin 
are burning and itching of the eyes, photophobia, lacri- 
mation, rapid visual fatigue, poor vision and inabiiitj’ 
to see distinctly in dim light 

An intei esting statement made by Butt is that there 
IS no evidence as yet that pantothenic acid is of value 
in medicine Vitamin C appeals now to have much to 
do with the metabolism of aromatic ammo acids in the 
growing human organism Interestingly, so-called sub- 
clmical scurvy levels of less than 0 4 mg of C per 100 
cc of plasma are found so commonly among healthy 


persons that such measurements cannot be used anj 
longer for the diagnosis of disease Vitamin D ap- 
paiently everts its anti-rachitic properties through its 
ability to increase the phosphate in the serum Most 
of the woik done on the giving of Vitamin E to 
patients with muscular dystiophies has been disap- 
pointing It IS now hard to explain the good results 
at first reported by some men 

WHY DOES A PATIENT HAVE A CHILL’ 

O NE of the greatest needs in medicine todav , aftei 
2,000 years of clinical obseivation, is a careful 
study of the mechanism and significance of common 
sjTnptoms For this reason, it is paiticuiarlv grati- 
fying to read a papei bv Geoige A Peraia in the 
August, 1941 number of the Aichives of Intel nnl 
Medicine on what can be learned about chills I\1iv do 
the}'’ come when they do, how' ai e they pi oduced, and 
what happens at the time to the heart rate, respiration, 
blood pressuie, et cetera’ What happens to the blood 
count and to the seveial known constituents of the 
blood? VTiat goes wuong W’lth the mechanism of 
temperature regulation’ What is the purpose of the 
chill, in othei words, what is the body trving to do’ 
Wlieie IS the center fiom w'hich the “storm" emanates’ 
Can a sympathectomized limb take part in a chill’ 
These and many other questions are answered, ns fai 
as IS now possible, in this interesting article 
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CLINICAL MEDICINE 
Stomach 

Raven, R W Ivoperahlc Gastric Cancer Treat- 
ment with Radon Seeds Lancet, 2JiS 3S5, Sept , 1V42 
During the years 1936-1941 inclusive, the author 
treated 34 patients suffering from inoperable cancer 
of the stomach with radon seeds The author describes 
the following technique for inteistitial irradiation 
“After surgical exposure, the size and shape of the 
neoplasm is carefully measured and from graphical 
data the amount of radon required is estimated bv the 
physicist in attendance at the operation, who wall also 
indicate the most appropriate theoretical sites for the 
implantation of the radon seeds Souttai’s radon-seed 
introducer i$ pushed obliquelj through an area of 
normal stomach wall near the lesion and radon seeds 
are inserted around the giowang edge of the carci- 
noma Seeds arc also inserted uniformlv throughout 
the bodj of the tumor one cm apart It is necessary 


to reinseit the radon-seed introducer through diffeient 
points in the stomach wall in order to reach the vari- 
ous areas of the tumor For growths approximately 

12 cm by 10 cm in size, 30 radon seeds of tw'o milli- 
curies each are required to secure uniform irradiation 
when the radon seeds have been inserted, the abdomen 

13 closed in lavers w'lthout drainage A plain X-rav 
picture IS taken of the stomach as soon as possible to 
determine the position of the radon seeds " 

The author emphasizes that radon-seed irradiation 
of the stomach is attended bv greater dangers than is 
the case with the breast mouth and cervix uteri 
Radiation sickness is common A fever mav develop 
A secondary anemia and sometimes marked leucopenia 
mav follow Leakage of the stomach contents through 
the puncture holes made bj the radon-seed introducers 
mav give rise to peritonitis Radio necrosis with 
sloughing of the neoplasm and hemorrhage or perfo- 
ration ma} develop immediatelj or several weeks later 
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The results in the treatment of the 34 patients h\ the 
method described above are as follows 1 Two are 
still alive (one 3 vears and one 7 months after treat- 
ment) Three of the whole series survived for more 
than a vear, 14 sumved between 4 and 9 months, and 
17 died within 3 months of treatment 2 The method 
prolongs life and ameliorates symptoms in raanv 
patients — David J Sandweiss 


Dillon, J G The Respiixitoiu Fvnchon of the 
Digestive Tract as the Basis of Roeiitgenographic Life 
Test Avi J Roeiit Rad Therapy, 48 613, Nov , 194a 

The mechanism of the entrance of air into the 
stomach is still uncertain according to DiUon He be- 
liev’es that air enters the stomach bv suction during 
inspection In order that air may enter the esophagus 
on inspiration a negative pressure In the esophagus 
during inspiration is necessarj, which he believes 
actuallv occurs Entry of air into the stomach during 
inspiration necessitates a negative pressure in the 
Stomach. He mentions that in cases of parah sis of the 
diaphragm, there is a greater accumulation of air in 
the stomach A discussion of the presence of air m 
the gastro-intestinal tract is presented in detail, par- 
ticularh the absence of air in the tract in still-born 
fetuses, because of absence of respiratory movements, 
the presence of air in the stomach in cases of atresia 
of the esophagus with fistula, and tlie absence of air 
without the fistulous communication — Jlaunce Feld- 
man 

Golding, F C The Association of Atrophic Gas- 
Uitis ttif/i Hypothyroidism, Preliviiiiai'y Report of 
Eleven Cases Ann hit Med , 17 828, Nov, 1942 

This is a study of a senes of hypothyroid patients 
to determine if there be a significant proportion also 
having gastric atrophy Eleven case reports accumu- 
lated in the Colorado General Hospital and its Out- 
Patient Clinic are analy'zed Gastroscopic and labora- 
tory studies of the stomach of such patients was done 
Atrophy of the gastric mucosa was found in 10 cases 
The likelihood of error in gastroscopic studies was to 
some e.'rtent obviated bv having the studies checked by 
1 or more additional observers, and in 2 cases the 
study was done more than once In onlv 1 case was 
biopsy studv done Achlorhydria was found in 3 and 
a normal acid value found in' 2 Since two-thirds of 
the cases had gastro-intestinal symptoms, the question 
whether gastric atrophy was an independent and co- 
incidental disease is discussed The basal metabolic 
rate was negative in all cases, all went as low as 
minus 19, and 3 were less than minus 40 Of the four 
cases classified as true myxedemas there were 3 having 
no gastro-intestinal symptoms 

Several hviiotheses are discussed, tending to explain 
whv gastric atrophv should occur with hypothyroid- 
ism The simplest one, reasoning that slowing the 
metabolic activity decreases the activnty and cell re- 
placement of the gastric glands, appears tenable, an- 
other hypothesis, concerning a mv elotrophic hormone 
of thyroid origin, and a third, the concept that atrophv 
of the gastric mucosa mav be due to a deficiencv of a 
gastropic hormone, are also presented — Virgil E 
Simpson 


Dudlet G S, Miscall, L And Morse, S P 
Bemgn Tumors of the Stomach Arch Siirg 45 iqi 
N ov , 1942 

Certain facts make it important that the physician 
have more than an academic kmow ledge of the bemgn 
gastric tumor The ‘reasons given bv Dudley, Miscall 
and Morse are as follows (1) The reported clinical 
rarity is surely relative and mav be due to lack of 
lecognition (2) Errors in diagnosis have often led to 
unnecessarilv radical operations (8) Serious illness 
may result from strangulation, pvloric obstruction or 
hemorrhage (4) Malignant degeneration often is a 
result 108 cases of benign gastne tumor were studied 
Of these 7C of the lesions were demonstrated at 
autopsy and 32 at operation Most of them were not 
accurately diagnosed before death or operation for 
various reasons In manv cases the patient remained 
almost asymptomatic. Others had such comple.x and 
alarming symptoms that diagnosis was difficult, the 
condition may be confused wjth gastric caravoma or 
bleeding peptic ulcer Pylonc obstruetjoh" and hemor- 
rhage are the most common complaints requiring 
treatment in benign tumors, and since, on roentgen 
examination, they appear similar to gastric cancer 
and peptic ulcer, numerous diagnostic errors are made 
Surgical treatment of benign gastric tumors is justi 
fied in view of the dangers of hemorrhage and hia 
hgnant degeneration Local incision is enough, as a 
lule, except for the sessile adenomatous polyps at the 
pvlorus, in which case gastne reseebon is probably 
indicated — Francis Murphv 

Bowel 

Miller, E R and Herrmann, W W Argentaffin 
Tumors of the Small Bowel A Roentgen Sign of 
Malignant Change Radiol, 39 214, Aug , 1942 

Carcinoids or argentaffinomas are rare tumors origi- 
nating in the argentaffin cells situated at the bases of 
the crypts of Lieberkflhn in the gastro-intestinal tract 
They are usually benign and of no dimcal significance 
On the basis of their affinity for silver, the tumors 
have been designated argentaffinomas The primary 
lesions do not enlarge greatly toward the lumen but 
remain chiefly in the submucosa WTien malignancy 
supervenes, the tumor invades the wall of the bowel 
and extends into the mesentery It may spread oter 
the peritoneum Kinking or Imuckling of the bowel 
occurs at the site of the lesion This seems to be due 
to the contraction and growth of the fibrous stroma of 
that portion of the tumor that has invaded the mesen- 
tery This characteristic of argentaffin tumors facili- 
tates radiological diagnosis 

In the typical case the patient is middle-aged and 
complains of long-standing gaseous distention, bloat- 
ing, periumbilical pain, and steadily increasing loss of 
weight Occasionally he has diarrhea and he mav have 
rumbling or rushes in the abdomen The clinical 
picture IS one of chronic and increasing partial ob- 
struction of the small bowel The distention is usually 
so great that no tumor is palpable. The guaiac test 
for blood in the stool is usually negative since the 
tumors do not ulcerate or bleed Roentgenologically 
the small bowel is seen to be distended with gas and 
fluid up to a point of partial obstruction On careful 
e.xamination at the site of obstruction, a small filling 
defect can be found and the bon el is seen to be kinked. 
Since the primary lesion is usuallyn small the obstruc- 
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tion IS due to knuckling of the 
bo^\el and not to the tumor It is 
the coexistence of kinking and 
tumoi of the bowel which suggests 
the diagnosis Other small-bow'el 
tumors such as pol\p3, lipoma, and 
carcinoma, produce obstruction be- 
cause of intnUiminary giowi;h of 
the lesion oi intussusception of the 
bow'd — Fianr Lust 

Pagf R C. Bercovitz, Z and 
DE Beer, E J A Comparative 
Study of Dcxt^iose and Dcxtnn 
Tolerance in Patients mth Clnonic 
Vlccrainc Cohtis J Lab Chn 
Med , 28 68 Oct , im 

Oral dextiose and oial dextrin 
toleiance tests weie performed on 
23 cases of chionic ulcerative co- 
litis The dextrin was a mixture of 
dextrins and maltose The blood 
sugar after the dextrose adminis- 
tration rose 42<''c above the fasting 
le\el at the end of 1 hour, 7% in 2 
hours, and at the end of 3 

hours With the dextiin test, the 
blood Eugai rose 70% above the 
fasting level in 1 hour, 21% in 2 
hours, and G% at the end of 3 
hours The conclusion is that dex- 
tiin is better absorbed from the in- 
testines in clnonic ulcerative colitis 
than is dextiose — Philip Levitskv 

Elsom, K a , Chornock, F W 
AND DrcREt, F G Intubation 
Studies of the Human Small In- 
testine XXllI A Method of De- 
teimining Digestive Activity in 
Any Portion of the Gastro-Intcsti- 
nal Tiact, loith Some Measuic- 
ments of Piotexn Digestion in the 
Stomach and Small Intestine J 
Clin Invest , 21 795, Nov , 1942 

Elsom, Choinock and Dickey have 
devised a method for measuring 
the digestion of solid food sub- 
stances in anv part of the human 
gastio-mtestinal tiact The sub- 
stance to be tested is placed in a 
fenestrated metal cylindei which is 
housed inside a second cyhndei foi 
protection of the contained ma- 
terial from the digestive juices 
The apparatus is introduced by 
intubation to any desired poition 
of the gastio-intestinal tiact At 
the time desired the fenestiated 
cvlinder is partially ejected from 
its housing hr air pressure, so that 
the test substance is exposed to the 
digestive juice The amount of 
mateiial lost by digestion in a 
measured period of time is determ- 
ined chemically Data are presented 
on the digestion of poik heart 


muscle after thr ee houi s Individual 
observations were made on the 
stomachs of 10 noimal persons and 
10 with achloi hydna , multiple ob- 
sei rations were made at diffeient 
levels of the small intestine of two 
normal subjects The average di- 
gestion was 63% in the noimal, 
23% in the acid free stomach, 46% 
in the normal duodenum, 41% in 
the jejunum, 42% in the ileum 
Digestion appealed practically un- 
impaired w'hen all intestinal con- 
tents proximal to the area being 
studied were lemoved by tube, but 
seemed model ately impaired when 
preliminarv lavage lemoved all the 
contents of the aiea being studied 
— Edgar Way burn 


Berger, L and Koppelman, H 
Primary Caicinoma of the Duo- 
denum Ann Suig , 116 7S8, Nov 
1942 

Primaiy carcinoma of the duo- 
denum 18 reported to occui in from 
one case in 3,000 to one in 31,000 
autopsies This is a small incidence, 
but the condition should be con- 
sideied as a clinical possibility 
rather than be rejected as too re- 
mote foi clinical consideration The 
authors report a case of a 63 yeai- 
old man w'ho had constipation, ano- 
rexia, loss of weight and a severe 
pain in the right side of the ab- 
domen, radiating to the back and 
occasionally lelieved bv food A 
GI series revealed an inegular 
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duodcnnl cnp nnd Iri-rfuilnritj of 
fhc cnccum suflpicioiH of tnrci- 
iiojTin Callotom^ revealed nbdomi- 
nul parclnomntosffl, but no Hourco 
of primiir) tumor The patient died 
of an acute torotmry occlusion on 
the 12th poMt-oporath e duv and 
autopsv rcveulcd n primnn rnneur 
of the infrapr, pillars' portion of the 
duodenum The nuthors then po on 
to phe an cxIctihivc rctimv of tlic 
literature on pnmnrj c.ircinonn of 
the duodenum, Incidence of tlie 
k'sion In the \nrlou<j amtomlcnl 
portions of the dnodenum, oper- 
atho procedures nnd mortahtj atn- 
tifltks follow inp fturpery Inter- 
est inpis enoupli the prlmars lesion 
in thm case ssas fliosvn on the 
X-rns films but was o\i<rloott’d 
until the films ssere roslcsved 
follow inp tht post-jnnrtcm exami- 
nation' — I rank Xeuwolt 


■HEnniiN, i O, ttpssrn S T 
AND IwthiGl K Acit Method'! for 
Dctf nntntnp lln Viohililj/ of 
Bmrrt Arch Sarp i5 7SS, A’or , 

So far no method Ins lieen <Ie- 
\ircd b> which to determine 
whether or not tlic ctrcuhlion in 
the bowel wilt be nH'stiblishcd 
after a stranpulntcd hernia Is re- 
leased It IS, however, most im- 
portant to decide qulckU nnd aeeu- 
rateh on the vinbilit> of the Isivvel 
Methods suRpesteil arc the u«c of 
fiuoroscein procaine hvdrochlorldo 
used locnllv, nnd inhalation of pure 
oxjpen A fluorescein test is jire- 
senlod here which makes immedi- 
ntelv available dirta’l visual evi- 
dence of the Mabihtj of the Injured 
part of the intestine Procaine 
hjdrochlonde injected nlonp the 
vessels londinp to a stninpulnlcd 
loop of intestine releases vascuiir 
and muscular spasms, thus restor- 
inp the viability of the intestine 
Tills method acts not onlj ns a 
dinpnoslic apent but as a thera- 
peutic measure Accordinp to 
animal expcnmentution and clinical 
evidence, the time of stranpu- 
Intion is most important for the 
return of ciiculation to the 
damaged bovvel Persistence of the 
contraction should not be consid- 
ered os proof of nonvinbilitj — 
Francis Murphv 

GiNznunc. L and Garlock J 
H Regional Ileitis Anti Siirg , 
116 'iOG, Dec , 1042 

This article is a critical review 
of the disease commonlj termed 


replonnl ikltis after 10 >ears of 
studv of the condition and of 
Iintienls who had underpone vari- 
ous ojicrntivc protniurcs for the 
disease The authors first emphn- 
slrc that Vvhen the disease jirocoss 
is localized to an ores within the 
I ist d-l feet of ihe terminal ileum 
nnd no other part of the small In- 
testine has nn> involvement, the 
proeedurc of tliolcc Is iloocolostomv 
with exclusion of tin involved pep- 
ment rather than rt section ns was 
formerlj advocatctl However in 
case Inparolomv reveals rnuUiple 
and separate arons of Involvement 
of the small intc-sline, the condition 
is eonsidered ns a non-surpical dis- 
la^e Itesrctlon Is no lonpir advo- 
cated for localized distal ileitis be- 
cause experience has shtwn that a 
short clrcuttinp ojiorition is suf- 
ficient to permit he-ilinp of the 
IhiwiI, closure of fislutai, plnu» 
tenets etc The operative risk iR 
IC'S in case of llcocoloatomv no 
devths in fit exclusion operations 
whereas 4 deaths occurr^ In 2,1 
c'lpes of ileocolic resection The 
clinical picture of distal ileitis is 
dipcus'cd hrleflj and it is ompln- 
Hizcd that pcnilo iirinnrv nnd 
pjnecotopic il sjmptoms mnv result 
in inflammaton fixation of disc sped 
small tmwcl to adjacent structures 
The apjiendix phould be left in situ 
whtu distal ilcillB hn» been re 
sponsible for svmptoms simulatinp 
acute npjiendicitla, in fact, unless 
perforations are present the ah- 
domen phould be closed since spon- 
taneous remissions of the ikitis 
are common nnd miiv last for v cars 
— hrank Xeuwclt 


Liv t3l AND GaU, RLADDm 
HfILKR O r VNP GURLtY 11 
The \nrinal Value far the /ftppttnc 
Acid Livn Fintclion Test J Lab 
Ctiii iVrd 2T 1503 Sept lOiS 
The authors found that the nd- 
clition of ammonium pulphatc to the 
urine in order to decrease the «olu- 
bilitv of the hippunc acid rendered 
the test more nccumte nnd con- 
sistent Thev found the lower limit 
of normal to be 90^ No upper 
limit wap established because of 
the correlation between c-xcretion 
and bodj weight — Philip Levitskv 

IxivvRV, J V AsiinuRN I, L, 
Daft, F S and Sfaircll, W C 
Effect of Alcohol in Expcnmcutal 
Liver Cirrhosis Quart J Studies 
Alcohol S 2. Sept , 1042 

The authors, recognizing the con- 


BJflfcnt production of liv er cirrhosis 
hv means of n deficient diet carried 
out txperimenlp to observe the 
clTects of the substitution of alco- 
hol for drinking water on the 
amount or degree of cirrhosis pr^. 
duced in a given length of time. 
Paired litter mate Albino rata were 
used in the experiments The diet 
used Was the lovv-proldn low- 
cholme diet which has been re 
ported b\ Daft, Sebrcll and Lillie 
to produce fiver cirrhosis m rats 
consistcntlj Twmtv-ono pmn of 
rate were allowed to eat the diet 
ad libitum, one rat of each pair 
was allow ed vv-iter for drinking, 
the other one dranl 20 per cent 
alcohol In 11 of the 21 pairs the 
live r cirrhosis was of dcfinitek 
greater degree in the ones dnnking 
nlcnfiol In 1 pair, the rat drinking 
water had a greater degree of cir- 
rhosis In 7 pairs the cirrhosis W3« 
of about t-quil degree, nnd in 2 
pairs, Pacniiced after 28 and 49 
davs reppedivcly, no cirrhotic 
changes were observed In a second 
cxptnmtnl 16 pairs of rats were 
i fed an equal amount of the diet, in 
' order to rule out an effect of a 
vaiying food intake, wath the ad 
dition of water nnd of alcohol as be- 
fore All the rat* with the ex 
ccption of one pair, which drank 
alcohol, had a noticeable increase 
in hepatic cirrhask over the water 
drinking mate* Some of the cir- 
rhotic lesions were markedir in- 
creased others Ic's fo, but in the 
liver of the one that drank water, 
which showed an increa-sed liver 
change, the differenct was flight 
Fnttv changes in the liver nlwavs 
I'recedod the development of the 
cirrhosis in all of the rate There 
seemed to lie no doubt that alcohol 
increasod the pcveritv of the cir- 
ihosls but the mechanism of the 
effect is not clear It mav involve 
a more complex mechanism than 
direct loxicitv That the hver cir- 
rhosis maj be a result of the per- 
version of fat metabolism due to a 
dietnrv dcficiono is suggested bv 
the apparent effectiveness of choline 
nnd substances with a choline-hke 
action In preventing the fattv nnd 
cirrhotic changes in the hver The 
relntionship of alcohol metabolism 
to fat metabolism in rats is indi- 
cated bv the reports (Emerson et 
al, Mitchell), that the deposition of 
bodv fat or a fat like substance 
follows the ingestion of alcohol 
N W Jones 



The Newer C ncepts of Meat i N tritio 


and the Acid-Ash Diet 


ly/TAlNTENANCE of unnary 
-L*-*' pH within certain limits is 
frequently advisable in the treat- 
ment of local conditions in the 
urinary tract This may be accomp 
lishcd by tlie administration of in- 
organic salts and by the institution 
of proper diet In some cases both 
means arc utilized, while in others 
diet alone may suffice 

A diet adequate for this purpose 
must be so organized in pH influenc 
ing factors that die mine wnll show 
the desired hydrogen ion coiicentra 
tion Thus dietarj’^ adjustment be- 
comes a valuable tool in the treat 
ment of urinary tract affections 
Pliosphatoptosis, witli or uithout 
calculi formation, and infection 
with Escherichia coli arc common 


conditions of the urinaiy tract in 
which maintenance of an acid pH 
of the urine is indicated Because 
phosphate precipitates only in an 
alkaline medium, pliosphatoptosis 
and the recurrence of phosphate 
concretions are prevented by hold- 
ing the urine to an acid pH Since 
an acid urine also is unfavorable to 
die growdi of Escheiichia cob, an 
acid-ash diet becomes an important 
instrument in therapy 

Meat IS a good source of acid 
forming elements — chlorine, phos- 
phorus, and sulfur Hence it is an 
important constituent of die acid 
ash diet In addition, it provides the 
patient with biologically adequate 
proteins, B vitamins, and die essen- 
tial minerals iron and copper 
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Taylor, W B Intei-nal Bthary 
_ Fistulae Can Med Ass’n. J , 47 
332 Oct , 1942 

Fistulous communications be- 
tween the gall bladder or the bile 
ducts and an adjacent viscus is a 
relatively rare finding Since the 
use of the X-rai , the condition has 
been more or less stumbled upon 
periodicallj This article reports on 
five cases representing all the cases 
of internal biliarj fistulae diag- 
nosed in the last fije jears in the 
Montreal General Hospital Prior 
to that time there were no cases 
with such a diagnosis 

The common cause of an internal 
biliarv fistula is the presence of 
biliarj calculi The largest number 
of fistulae occur between the gall 
bladder and the duodenum or the 
colon or between the bile passages 
and the stomach, the duodenum or 
the external abdominal wall Cour- 
voisier stated that biliary fistulae, 
of some vaneti', occur in 2 6 per 
cent of autopsies in which gall 
stones are found Fistulae ha\e 
been reported as the result of 
foreign bodies lodged in the biliarv 
sj stem They may be seconddrj to 
a liver abscess, a hjdatid cyst or 
to the invasion and necrosis of a 
neoplasm from an adjacent viscus 
Thej maj have their basis in a 
gastnc or a duodenal ulcer Rarely, 
biliary fistulae mai be caused by 
trauma Altogether, the most 
common cause is the presence of 
stones Gall stones and fistulae are 
more frequent in obese women 
There are tivo types of gall atones 
metabolic and infectn e. The former 
are usuallj single, sjouptomless and 
are composed of cholesterol where- 
as the latter are multiple and con- 
tain a nucleus or organic material 
Ulceration of the gall bladder wall 
is usuallj due to stones of the 
metabolic tvpe This ulceration mai 
result in the direct formation of a 
fistula or of an abscess The im- 
mediate dangers associated wuth 
internal bilian fistula formation 
are hemorrhage and internal ob- 
struction The author discusses 
quite fully the pathogenesis of fis- 
tulae and gnes the sjmptoms and 
diagnosis along with a description 
of SIX cases — Ira A Manville 


Leslie, A A Simphfied Bed- 
side Test for Latent Jaundice J 
Lah Clin Med. 2S C, Oct , 1942 
The "triple response” of Lewis 
IS pioduced in the arm, b\ means 
of an ordinary rubber band VTien 


the wheal appears, a glass slide is 
pressed over it to blanch the sur- 
rounding skin In the presence of 
latent jaundice, the wheal has a 
definite j ellow color — Philip Lent- 
sks 


Ritvo, M and Rmo, M A 
Substitute for the Fatty ilfeai in 
Cholecystography Am J Roeait 
Rad Therapy , 48 CS2, Nov , 1942 
Ritvo and Ritvo describe a means 
of eliminating the usual fattj meal 
utilized in cholecj stography The 
foods most commonh used to ac- 
complish the purpose of contracting 
and emptjung the gall bladder are 
cream, eggs and butter, which are 
the most efficient substances Thej 
note the objectionable features of 
the usual fatty meal of eggs and 
cream as follows (1) it causes 
some indiiiduals to suffer from 
bloating, nausea and vomiting, (2) 
persons rebel against partaking of 
a large breakfast, (3) mam 
patients haie an aiersion for eggs, 
cream and butter, (4) it interferes 
with further gastro-intestinal 
studies simultaneous with cholecys- 
tography They found, as has pren- 
ouslj been pointed out, that a mix- 
ture of 45 per cent egg-j oik and 10 
pier cent lecithin will gne a good 
response as well as eliminate the 
objectionable features mentioned — 
Maurice Feldman 


Clute, H M and Lawrence, K 
B Chotaiigiographic Artefacts Re- 
sembling Common-Duct Stones 
New Eng J Med , 227 727 Nov , 
1942 

After operations for gall stones 
a stone mai be left in the common 
duct and maj' be overlooked at the 
opening of *he common duct To 
avoid this trouble, iisualization of 
the common bile duct by the in- 
jection of radiopaque substance 
through the T tube and the taking 
of quick X-ray films has been de- 
veloped in recent years Such post- 
operatiie cholangiograms hme 
proved to be highly reliable. How- 
e\er, artefacts occur Four such 
cases are described Clots of old 
blood, bile and mucus clinging to 
the lower end of the T tube or air 
bubbles may be the cause of such 
artefacts — Rudolf Schindler 


Lawrence, K. B and Clute, H 
M Intrinsic Diseases of the Lner 
Simulating Acute Cholecystitis 
Neic Eng J Med , 227 701 Nov , 
1942 


\ CLrirt JO 
fi 

Seieral cases of intrinsic ‘liver 
diseases are reported which simu- 
lated acute cholecvstitis so closely 
that the diagnosis was often diffi- 
cult In 3 cases acute cholecystitis 
was simulated by carcinoma of the 
lii-er In the 4th case acute hepatic 
necrosis wms the cause of the 
symptoms — ^Rudolf Schindler 


Cohn, C Sodium D-Lactatc 
Tolerance as a Test of Hepatic 
Function Arch hit Med 70 S29, 
Nov, 1942 

The use of intravenoush injected 
sodium d-lactate as a test for lner 
function followed studies on normal 
persons and on patients with acute 
diffuse hepatic parenchnnal injury 
When compared with other pro- 
cedures, the sodium d-lactate toler- 
ance test proved to be most helpful 
in differentiating jaundice due to 
extrahepatic biliary obstruction 
and jaundice due to hepatic paren 
chymal damage. The present piper 
deals with further studies on the 
use of this agent as a differential 
diagnostic test, and is based on the 
ability of normally functioning 
hepatic cells to comert blood d lac 
tate into glvcogen The dextro- 
rotatory form of lactic acid is the 
physiologically occurring isomer 
which is encounter^ as an inter- 
median in the carbohydrate cycle 
involving muscle and lner The test 
consists of injficbng intravenously 
in a fasting patient, 7B mg per kg 
of bodi weight of sodium d lactate 
as a 12-14 per cent solution A 
control sample of blood is taken be- 
fore injection and another speci- 
men 30 minutes later With this 
method, normalh functioning h^ 
patic parenchymal cells are 
of removing dl or almost all of the 
injected lactate wuthin 30 minutes 
The retention of 5 mg pei" 100 cc 
or more of the injected lactate 
above the control lev el after a half 
hour is regarded as indicating 
hepatocellular injurv 

Results obtained with this test 
on 63 patients with jaundice art 
presented. Of 36 patients wi 
jaundice due to diffuse hepa c 
parenchymal injun 34 show m an 
abnormal retention of injected lac- 
tate In 4 of 24 patients with 
jaundice due to extrahepatic binary 
obstruction, there was au abnonnaJ 
retention of injected lactate Biop^ 
at operation or necropsy shun™ 
considerable associated injun o 
the hepatic ceils in 3 of these 
cases Comparative studies were 
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The Effect of Atropine on the Gastro-Intestmal Canal and its Glands* 

By 

V E HENDERSON, M B f 
and 

M 0 SWEETEN, B Sc 
TORONTO CANADA 


W HEN the Editoi asked foi a leview on Atropmd 
and Belladonna, it seemed oppoitune to claiify 
ceitain conceptions \\lnch stand in the way of the in- 
tellipent use of ati opine The fiist of these is based 
on the t%TDical experiment of the phaimacologist, who 
stimulates the vagus and perhaps the choi da tj'mpani, 
and then gives a large dose of ati opine, the heait late 
inci eases and then stimulation of the vagus fails to 
produce its pievious decrease in cardiac late and that 
of the choida no longei pioduces secietion of saliva 
This IS a legitimate pharmacological expeiiment, but 
not a theiapeutic one, as the dose emploved is many 
times larger than that used theiapeutically , suihcient, 
in fact, to pioduce intoxication in man But the 
student, and indeed the oldei text-book, letain the im- 
piession that a therapeutic dose will inciease the 
cardiac rate This misconception is unfoitunate A 
theikpeutic dose, 1/160-1/76 gi (2/6-4/6 mgm ), given 
pel os 01 hvpodeimically will, as a lule, cause re- 
duction of the pulse late by a few beats at the end of 
half an houi , while a 1/60 gi may increase it by a 
few beats, 1/30 gi will inciease it by some 20-30, and 
it wll take 1/10 gr to have as gieat an effect as in 
the phaimacologist’s experiment With a therapeutic 
dose the mouth is div but some reflex saliva can still 
be obtained 

The second misconception is that aftei theiapeutic 
or even massive doses of ati opine the vagus inner- 
vation of the gut is abolished This has been abun- 
dantly dispioved by Cushny (1), Bayliss and Stalling 
(2) and Henderson (8) Even small doses (0 2 mgm 
to a dog) decrease gut tonus but vagus stimulation 
will cause an inciease in contiactilitv' even aftei huge 
doses (30 mgm to a dog) Similar results have been 
obtained for the cardiac sphincter and the colon 
(Langlej and Anderson (4)) 

The third misconception often repeated in text- 
books is that atropine stimulates the gut This is due 
to the work of Magnus (6), who first emplojed the 
isolated gut in the watei bath and found that in his 
experiments a concentration of 1 4000 was requiied to 
produce anv effect and then an increase of movement 
was shown Any modem experimentei who knows his 
technique, can see that Magrtus, working before oui 
knowledge of the importance of, controlled h>diogen- 
lon concentiation, had a bad bath fluid Ungei (6) m 
the next year pioduced a deciease in tonus and con- 
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tiactility with a concentiation of 1 1,000,000 oi less 
But Cushny, who had not used the technique, pre- 
fer led to believe the famous Magnus rather than the 
unknown Ungei and lecorded Magnus’ lesults in his 
text-book, yet Unger has been abundantly confiimed 
by subsequent workei s 

The fourth misconception aiises fiom the fact that 
it IS assumed that Tinctuie of Belladonna owes its 
activity to atropine and that the chemical assay of the 
phaimacopoeias indicates ati opine content In the 
Biitish Pharmacopoeia a full dose of 30 mins of 
Tinctuie of Belladonna contains alkaloids assaved as 
Hyoscyamine equal to I'lOO of a giain It has been 
shown by Jendiassik and Will (7), van Lieuw'en and 
Maal (8) and otheis that the phaimacological activity 
of piepaiations of Belladonna are gi eater than the 
alkaloidal content if this is consideied to be ati opine, 
and somewhat gieatei even if consideied as I-hyoscya- 
^ mine Indeed, based on tests in oui laboratoij some 
6-10 mins Tincture of Belladonna seem to give an 
effect equal to that of 1 100 gi Ati opine in man This 
IS due piobably to two factors The chief alkaloid in 
Belladonna is laevo-hyoscvamiiie which is known to 
be at least twice as active as atropine, w’hich is the 
lacemic foim, in addition, it seems piobable that the 
othei alkaloids piesent also increase the phannacolo- 
gical activity 

The great step in knowledge initiated by Loewi (9) 
and Dale (10) and foi which they got the Noble Pnze, 
was that on stimulating any parasympathetic neiwe 
fibie, acetylcholine was pioduced at or about its 
terminations The acetylcholine then acted on the 
gland 01 muscle cells and led in turn to its activity 
Furthei, it was shown that the sympathetic neiwes 
to sweat glands led also to a production of acetvl- 
choline and this is true of certain sjTnpathetic fibies 
to vessels in muscles, in ceitain animals at least 
Hence Dale suggested the term ‘cholinergic’ foi those 
fibres, paiasvmpathetic oi sympathetic, which, on 
stimulation, liberated acetylcholine, and the old obser- 
vation that pilocarpine led to the activity of sweat 
glands as well as all pai asympathetically innervated 
glands 01 muscles, appealed in a new light Pilo- 
caipine activates all chohneigically innervated stiuc- 
tures and atropine usually depresses them The word 
‘usuallv ’ IS used advisedly A motoi nerve to a 
skeletal muscle when stimulated, also liberates acetvl- 
chohne and the effect of stimulation cannot be 
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abolished by atropine This is true also of the pre- 
ganglionic fibres, whether sympathetic or parasj-mpa- 
thefic, which also liberate acetvlchohne in the ganglion 
and which are uninhibited bv atropine 

The dilatation of the \esselB of the aalivarj' glands 
on choi-da stimulation persists after atropine This 
might be explained on the basis that the stimulation 
produced acetidcholine as we know it does, and that 
the acetylcholine diffused to the \essels and dilated 
them Dale seeks to explain the failure of sti opine 
(again e\en in massne doses) to preient the stimu- 
lation of the pelvic neive causing contraction of the 
bladder bi the failure of atropine to block the action 
of acetj Icholine as it does elsewhere, and again this 
failuie must apply to the gut, as was pointed out 
above The acetylcholine hj'pothesis of nerve trans- 
mission IS quite propeily geneiallj accepted, though 
there are some dissidents, but it is not to be followed 
too sla\ishlj as yet 

Undoubtedly there is one thing which this woik has 
taught us, namely, that injected acetj Icholine will act 
on cells, gland or smooth muscle and put them into 
activity Pilocarpine acts also on cells and atropine, 
acting upon certain cells, prevents acetylcholine from 
activating them 

SALIVARY GLANDS 

Ivy (11) has well summed up the evidence lending 
to the conclusion that the sahvarv glands are enliicly 
under nerv’ous control After atropine the effect of 
vagus stimulation is lost before that of chorda, al- 
though this, too, IS greatlv reduced, but Henderson 
(12) found great variabilitj in the amount of atropine 
actually required bv different dogs In one case 0 1 
mgm atropine sulphate intravenously to a 10 kgm 
dog decreased the effect of chorda stimulation from 15 
to 10 drops of saliva , 0 2 mgm decreased the effect of 
vagus stimulation, 0 5 abolished it, but chorda stimu- 
lation was not inhibited completely There is abundant 
evudence that about 1 2 mgm atropine to a man did 
not entirely release the heart from vagus control and 
that to do so 1'30 gr or 2 mgm is required In man 
about 0 5 mgm usually produces a dry mouth but some 
reflex saliva can still be obtained As far ns can be 
judged, man is somewhat more sensitive than the dog 
per body weight, the required dose bemg about 0 3 
mgm 10 kg for man and 0 5 mgm for the dog 

GASTRIC GLANDS 

When vve turn to the gastric glands and the effect of 
atropine upon them, the same variability in sensitivity 
should be remembered and secondly, it should be real- 
ized that even an intravenous dose of atropine does 
not exert its full effect for some minutes, while the 
effect of a subcutaneous dose does not reach its maxi- 
mum for some 30 minutes Orallv the latent period is 
nearly as long These points have been overlooked by 
some workers 

The gastric glands are put into activity by the so- 
called psvchic secretion which in as far as it arises 
from sense endings in the mouth or nose, might more 
properly be called a reflex secretion The efferent 


pathway is the vagus Secondh there are other sources 
mechanical distension, secretogogue substances which 
act reflexlv or directlv on the giands Hisfamme niav 
be one of these, and finally there is evidence of a 
hormone, usually termed gastnn (after Edkins), 
which has been most persistently sought for by Ivt 
A good summary of the evidence mav be obtained in 
his papers (13-22) 

Direct evidence of gastric secretion produced bv 
stimulation has been but rarolj sought Paw low and 
Schumova (14) and Uschakow (15) however, have 
shown that diiect stimulation of the vagus leads after 
a long latent period to a secretion of gastnc juice 
wath high peptic activity, but low aciditv, probablr 
owing to the amount of mucus wath which it is se- 
creted The administration of atropine abolished the 
effect of such stimulation Further, it must be re- 
membered that splanchnic stimulation also seems to 
produce secretion 

Hartzell (16) showed that cutting the vagi de 
creased gastnc acidity for 5 months, but not after a 
longer period on the same animals (Fan 2ant (17)) 

In animals there is evidence that atropine decrease-- 
the secretion after food has been given (Riegi3 (ISl 
Keeton, Luckliardt and Koch (19)) and on the whole 
the acid secretion seems to be more depressed than the 
total amount Lim, Ivy and JIcCarthv (20) found that 
the secietion obtained by distension wa.s reduced bv 1 
mgm atropine. The secretion produced by secre 
togogue substances, partly purified and given in viri 
ous wavs, was again abolished Grav (21), who pro- 
duced a constant secretion by repeated small injeclwaf 
of histamine in dogs, showed that 0 6 mgin atropine 
subcutaneously decreased the acidity bv 25S 1 mgm 
by 37 CJ and 2 mgm bv 43G:, but that if the histamine 
dosage were larger, such doses of atropine had mud' 
less effect thus confirming Keeton, Luckhardt and 
Koch, and Ivy t22) who states that 1 mgm, of atropine 
to a dog w ill antagonize tlireshold doses of bistamme, 
but not larger ones 

Again Keeton, Luckliardt and Koch found that while 
0 025 mgm atropine reduced the secretion produced Iw 
a purified but still impure gastnn, 12 times this dose 
did not abolish it Klein 123) found that when se- 
cretion from a completely denerved pouch was pro- 
duced by hydrochloric acid, 1-15 mgm per kg dog 
abolished it, but not if the fiow was larger Ivy and 
Jarvols (24) showed tliat protein hydrolysates ad 
ministered by stomach tulie caused secretion w a 
denervated pouch and that 1 mgm of atropine pre 

v'ented it , 

This brief summarv of the striking evidence o 
tamed from dogs where conditions can be closclv con 
trolled makes it evident that experiments on man am 
not likely to furnish more than uncertain 
particularly when there is good evidence that psyc 
inhibition occurs readily, even in dogs , 

The evidence of Adlor 125) Lockwood and Chom 
berlin (26), Rail (27) and Ilinkclstein (28), all u« ng 
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test meals, maj' be summed up by saving that 0 6 
mgm (.1/120 gr 1 pioduces but slight leduction in 
gastric acidity, whethei given pei os or subcutane- 
ously, 1 mgm (1/66 gr ) pioduces moie effect, and 
12 mgm (1/60 gi ) still moie effect, but the indi- 
vidual vaiiation is gieat 

Keefei and Bloomfield (29), using an alcohol test 
meal (50 cc 7%) found that aftei atropine (2 mgm ) 
theiG was often a prompt initial secietion in the fiist 
10 minutes and then a decrease from the nonnal In 
other cases this decrease octuired eailiei The acidity 
also decreased 

Polland (30) using 0 2 mgm /lO kgm , i e about 
12 mgm and a histamine stimulus, found a decrease 
in juice volume and pepsin content 

Ciohn (31) found that 1/66 gi might inciease the 
aciditv but in 2 cases svhere theie was a continuous 
secietion, the dose stopped it 

It should be lemembeied also that changes in 
aciditj, as a criterion of the amount of secietion, are 
full of possible fallacies 

A careful study on a gastric fistula case, using 
vaiious stimuli, leflex, alcohol, histamine and hydro- 
chloiic acid, with measuies of total secretion, acidity 
and ferments (and the effect of atropine), would be 
of value 

It does not seem improper to sum up the impressions 
derived from the liteiatuie by saying that 0 5 mgm 
will decrease the psychic secretion more than that due 
to histamine oi the hormone, but that the total effects 
will not be great, %\hile a dose of 1 2 mgm atropine 
mil abolish a continuous secretion, but not that found 
in some cases of duodenal ulcer The same dose will 
deciease, to some extent, the effect of histamine and 
alcohol and may have some effect if a meal is the 
stimulus (see also Ivy 13-22) 

THE PANCREATIC SECRETION 

Panel eatic secietion can be produced by vagus 
stimulation in dogs, but as is evident in the experi- 
ments of Modi akowski (32), the amounts are small 
On the whole, he obtained more response by rhythmic 
mechanical stimulation of the sympathetic The small 
amount of secretion may be explained by the woik of 
Koiovitskv (33), who showed that in the cat the 
vagus contained fibres whrch constricted the pancre- 
atic ducts Popielsky (34) claimed that panci eatic se- 
cretion was as prompt on stimulating the vagus in 
dogs as saliva on stimulating the chorda, however he 
speaks of choosing certain vagal fibres or fibres ac- 
compani mg the vessels rn the gland , but these might 
be sympathetic Popielskj states that his results could 
be obtained even if the pvloius were tied There is 
eiery evidence that the secietion may, in part, be 
psychic 

Some of the difficulties in inteipietation of the 
earlier noikeis were resolved when Bavliss and Star- 
ling (36) suggested and pioduced eridence for the 
existence of a honnone, secretin, foimed by the action 
of acid or other substances on the gut wall and carried 
bv the blood stream to the panel eas Any doubt about 


the existence of this hoimone w’as cleared awa\ bj the 
work of Farrell and Ivj’- (36) E\en pi lor to the woik 
of Bayliss and Starling it was evident that in the dog 
the gastiic secretion pioduced by taking food was re- 
duced bv atropine, for example Babkin and Sawitsch 
(87), Bjlina (38) and Babkin (39) It is, howevei, 
deal that the effect of atropine on hormonal secietion 
IS much less Fan ell and Ivj% for example, found that 
the secretion pioduced by giving hydrochloric acid was 
not reduced by 1 6 mgm to \ dog, and Bayliss and 
Stalling could not reduce the secretion from the in- 
jection of then impure secretin by ati opine, and as 
was found b> Pawlow (40) and Gottlieb (41), the 
continuous pancreatic secietion in labbits doubtless 
due to secretin, is not reduced 

If, then, we turn to observations in man, Holsti (42) 
show'ed cleailv that the prompt secretion (in one 
minute) on taking food and the decrease in secietion 
on injection of 1 mgm of atropine one hour after 
taking food, i eaclied its maximum in about 20 minutes 
and lasted about one houi 

Comfort, Osterberg and Piiestley (43) found that 
1/75 gr (0 8 mgm ) taken at the beginning of a meal 
and repeated at the end of the first and second hours, 
caused a decrease in secietion, especiallj in that of the 
second and sixth houis This may, in part, have been 
due to an effect on gastric movements McCaughan, 
Sinnei and Sullivan (44) found that 1 100 gr (0 6 
mgm ) caused a slight decrease m a continuous se- 
cietion, as did Snvdei and Lium (45) after food 

The doses employed therapeutically in man are small 
and it IS hardly to be expected that much effect would 
be pioduced, especialh when the secretion is hormonal 

GASTRIC MOVEMENT 

A careful study of the liteiatuie, well summarized 
bv Barclay (46) and Alvarez (47) and illustiated by 
unpublished experiments in gastiic movements and by 
several studies of intestinal movements fiom this 
laboratory (48, 49), leads to the following condensed 
pictures of the movements of the stomach Perhaps 
the most important change is in that of the tonus, 
which produces variable but not marked changes in 
internal pressure and to changes in foian and position 
owing to the peculiar distiibution of the longitudinal 
and pai-ticularlv of the oblique fibres Secondly, there 
are the so-called peristaltic waves, w'hich like those of 
the intestine as Cannon (50) has shown, aie produced 
by stretching, but which according to the evidence of 
Thomas and Kuntz (61) do not require the partici- 
pation of the plexus as do those of the intestine These 
waves frequently begin in the area of the incisura, but 
may occur in the caidia IJsualU not deep at first, as 
they progress towards the pylorus, they become deeper 
and may in extreme cases cut the content in two 
MTien a wave has progi essed to within 2-3 centimeters 
of the pvloius, there is often a sudden contraction of 
this area (called a systole) Superimposed on these 
waves aie smaller moie frequent waves (wavelets of 
Alvaiez and Zimmerman (52)) These are possibly 
not progressive and more or less resemble the 
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rhythmic waves of the intestine Just before a peris- 
taltic ■wave, the> are moie marked and maj be super- 
imposed on it Apparently there are also waves of a 
slower character than either of these, the -waves of 
tonus change The musculature of the pyloiue is con- 
tinuous with that of the p\]oiic antrum, but somewhat 
thicker Functionally it seems to act ns a continuation 
of the stomach but the tonus of this region is highly 
variable In some cases it la almost patulous and con- 
tent passes easily, very slight peristaltic yrayes being 
enough to fonynrd the content, but on the other hand 
the tonus may be high and oven deep w'avas force little 
or nothing, as though the contiaction of the pvloric 
sphincter had occurred so promptly that it prevented 
the passage of content The careful work of Quigley 
and Read (53) Indicates that most of the ejected 
stomach content passes before the sphincter contracts, 
but that some passes in the early phase of sphincter 
contraction 

The stomach is supplied yvith both vagus and sympa- 
thetic nerves TJ/e voffUn there is clear eyudence that 
vagus Impulses reile'^ly produced by^ the act of 
swalloyymg cause a relaxation of the cardiac spbinctci 
and of the cardia The yyoik of lila\ (64) and Cannon 
and Lieb (55) shows this clearly in animals and also 
that vagus stimulation mav produce the same effect, 
often followed by a rise in tonus of the sphincter It 
18 not knowm how far these inhibitory fibres spread 
over the cardm On the other hand, there is abundant 
eyidence that stimulation of the vagi may produce in- 
crease of tonus and of peristaJic irsyes (SIcSwmey 
and Wadge (66), JlcCiea and JfcSyvinev (67)) 
Hence it is not astonishing that vaiying results have 
been obtained by all students of the question, but the 
eyddence may be summed up by sayung that if the 
tonus IS high and/or moyements marked, vagus stimu- 
lation produces a more or less marked inhibitory 
effect, at all events for a short period, yyhile if tonus 
Is loyv and/oi movements slight, \agus stimulation is 
augmentor As the action of pilocarpine varies simi- 
larly, it seems that both types of fibres are cholinergic. 
The effect of atropine might also be expected to be 
indefinite In McSwiney and Robson’s (68) work with 
isolated gastric muscle strips from the cat, vagus 
stimulation which produced contraction changed to 
relaxation after atropine as though augmentor actions 
were more readily depressed by' this drug 

THE SYMPATHETIC 

Similar results have bfeen obtained by stimulation 
of the sympathetic, but yyhen tonus is high or move- 
ments marked, inhibition is produced and when low 
the reverse The work of Browm and MeSwmey (59) 
should be noted, as they found that 'the frequenev and 
strength of the stimulus produced different effects In 
the dog, for example, in the antrum only occasionally 
did low frequency produce augmentation, but usually 
all strengths and rates caused inhibition, while in the 
body of the stomach 1 per second or yyeak stimuli 
might produce increased rate of movement and some 
increase of tonus while more frequently a stronger 


stimulation produced inhibition of tonus and move- 
ment A careful study yvith modern methods of con- 
denser discharges on the two nerves might be of 
value 

EXPERIMENTS WITH ATROPINE IN MAN 

Here again yye find a yaryung result obtained, and 
even moi e than m the experimental animal it is diffi. 
cult to select the best technique (see the discussion of 
this problem by Neidhardt (GO) The balloon technique, 
so often used, gives information which may or may 
not be adequate In the pyloric region a small irell- 
fillcd balloon should record both tonus changes and 
peristaltic yvaves, but the smaller yvaves are not seen 
unless they fuse In the body of the stomach, unless 
the balloon lies in apposition yyath the walls, i e is 
large tonus changes may not be recorded and if the 
balloon is large and not distended fully (yyhen it yysll 
act as a source of stimulation as it has been frequentir 
shoyvn that distension of the stomach does) then a 
small peristaltic yyave may not be recorded Unfortu- 
nately, most obseryers hnye not furnished adequate 
details of the method used Use of the X-ray, yvhen 
continuously yy niched, has a large subjective error and 
when plates are taken they shoyy only the state at 
their particular time 

Laseb (Gl), using the X-ray technique, reports that 
in normal stomachs if gastric tonus vyas high or 
normal, tonus yvas decreased by atropine 1-1 6 mgm 
intravenously, if loyv there yvas little change Marked 
peristaltic nates were decreased or abolished 

Titelbnum (62), using a pvloric ballocm, reports 
that 0 5 mgm intravenously decreases the balloon 
pressure (tonus) and also the large waves, but not In 
all cases in which higher doses were required. He 
brings forward the following observations which seem 
to be important After recording for 20 minutes, 0 3 
mgm atropine intravenously was given, the waves 

ceased then 100 cc of gruel was given, the penstaltic 

waves reappeared, as one might expect from the ad 
ditional stretching produced These were recorded for 
l6 minutes and 0 5 mgm of atropine was given intra- 
v'enously with no effect, nor did a repetition of this 
dose produce any effect However, 1 mgm. did lead to 
a decrease This suggests that the effect of atropine 
depends on the conditions present in the stomach This 
work might wpll be repeated 

Veach (63), using a balloon method, used a prelimi- 
nary' injection of morphine (7 6 mgm , yi ) This 
usually produced an increase in tonus and movements 
(probably on account of a central vagus action), 
though in cases with low tonus the morphine might 
produce inhibition Atropine, 0 S mgm intravenously, 
decreased the movements and lowered tonus Fre- 
quency of the recorded waves was not much changed 

Quigley, Johnson and Solomon (64) in normal men 
recording with a triple balloon method and using an 
insulin hypoglycemia stimulus (which is also probably 
vagal), injected 1 mgm atropine subcutaneously and 
the movements were decreased Their results para e 
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those of Wildei and Schlutz (66) in the dog with 
insulin stimuhtion Qulgle^ (66) in another papei 
continstmg the effects of atropine and novati opine, 
found that in his cases the increase of movements pio- 
duced b\ insulin \\as completelj' inhibited by 0 65^ 
mgm atropine subcutaneously in about 8 minutes, the 
effect lasting 46 ± 15 minutes It lequned 1 5 mgm 
of no\ati opine to pioduce the same effect 

The nork of Aiideison and Woiris (67), who weie 
caieful to estimate the sensitivity of then patients bv 
recording the effect of ati opine on caidiac rate, again 
showed in fasting men \aiving effects, 0 05-0 2 mgm 
intiavenoush might inciease the hunger mo\enients, 
0 4-1 0 caused cessation Subcutaneoush 1 2 mgm 
would seem to be lequiied to produce an equal effect 
Thej' found, howeiei, that 0 1 mgm intravenously and 
lepeated in 30 minutes, produced an effect equal to a 
single dose of 0 6 mgm Neidhaidt (60) and Otvos 
(68) report similai vaijing lesults 
It seems obvious that the lesults of atropine ad- 
ministration on the peristaltic wa\es and tonus will 
depend on the dose and an effective one mav be esti- 
mated at 0 6 mgm intiaienoush oi 1-12 mgm subcu- 
taneousK The effect of such doses will, howevei, in 
part, depend on the causation of the movements foi 
example the fullness of the stomach, and on the exist- 
ing tonus and degree of the movements Further, it 
18 probable that under certain conditions of tonus 
smaller doses will produce some effect on the move- 
ments and on gastiic emptying time 

GASTRIC EMPTYING TIME 
As might be expected from the foiegoing, the 
studies of the effect of atropine on emptying time have 
given highly variable lesults, langing fiom Follej and 
Abbott (69) in five carefullj conti oiled cases, who 
conclude that 0 4-0 8 mgm before a meal pi oduce no 
essential change, to such a studv as Hernn's (70) of 
thirteen normal cases in whom atropine about 1-1 2 
mgm , given subcutaneously increased the initial 
emphing time in 9 out of 13 cases, and the time to 
final emptying m all 13 cases, the tonus was always 
loweied, peristaltic wmves were of less depth and of 
the same frequency He points out, however, that if a 
large meal was given, the delav was less Lasch, too, 
found with doses of 1-1 6 mgm intravenously, the 
emptying time w'as greater, but not in all cases, in 
atonic cases the delay was gieatei than wth noimal 
ones and greatest in hj'pei tonic cases Lowy and Tez- 
ner (71), giving 1 mgm subcutaneously to children, 
report delaj in 78% of the cases and with laiger doses 
delay in all Van Lieie and Northup (72) found that 
in young and old the results of atropine were es- 
sentially the same 

IVhen theie is pyloric spasm in infants, atropine in 
ver> small doses, 0 065 mgm , preceding a feeding, 
may lead to a relief of the symptoms Eumydrine may 
piove even bettei (Svensgaaid (73), MacKay (74)) 
As so often happens with diugs, it is easier to i educe 
a hypertonic state than a normal one The tonus of 
the pyloric sphinctei is probably reduced in these 


cases moie than that of the lest of the stomach oi its 
movements 

ON THE SMALL INTESTINE 

The evidence fiom animals and what little we have 
of value fiom man is much moie consistent The small 
gut shows tonus changes, peiistaltic waves which 
certainly paitake of the natuie of local reflexes 
tliiough Auei bach's plexus and aie elicited bv stretch- 
ing (Trendelenburg (75)) There is little spreading 
of the stietch stimulus in the plexus (Hendeison 48)) 
The thud movement is the ihythmic waves oi pendu- 
lai movements and these often show' an inciease in 
activity befoie a peiistaltic w’ave The peristaltic wave 
18 not pioceeded aborallv by a fall of tonus or deciease 
of the ihythmic w'aves These various changes in ac- 
tivirt may give use to vaiious patterns of activity 
when judged by a balloon method Ati opine even in 
low concent! atioiis (Unger and manv others), de- 
ci eases the tonus and in the intact dog 0 01 mgm pei 
kg definitely decreases the tonus of the small intestine, 
but the effect of vagus stimulation on the ihythmic 
moiements is unaffected Quiglev, Highstone and Ivy 

(76) showed that atropine decreased greatly the late 
of passage of a bolus thiough Thieiy-Vella loops of 
the jejunum Gruber Green, Drayer and Ciawfoid 

(77) , using Thierj'- Vella loops of the ileum, found 
that 0 5 mgm of atropine intiavenously reduced the 
tonus but the ihythmic movements appeared to be in- 
ci eased in some cases, this inciease mav be due 
simply to the lowei tonus and may be seen wnth low 
concentiations of atropine in the isolated gut, if tonus 
IS high 

Kendall and Diossnei (78) in five patients, using a 
balloon of large size containing 40 cc undei a piessure 
of 10-12 cm of water, which in itself would be likely 
to cause activity, found that in the duodenum the high 
tonus and frequent peristaltic waves were i educed by 
0 4-0 6 mgm of atropine subcutaneously The pei is- 
talsis often appeared more pronounced but this may 
also be obseived in the Tiendelenburg gut because 
the internal content is gi eater when the tonus falls 
slightly Similar effects were found in the jejunum 
and ileum The effect on tonus lasted longer than that 
on movements If a barium meal was also present, the 
rhythmic movements and the peristalsis peisisted, and 
if the tonus were initially high the waves became 
laigei as the tonus fell Using a barium meal alone 
in the duodenum, atropine greatly deci eased the late 
of passage This too, would be expected, as a fall of 
tonus in the gut has the effect that it must be stretched 
more before a peristaltic wave arises (Tiendelenbuig) 
and this wave often fades out soonei (personal) 

LARGE INTESTINE 

A study of the large intestinal movements has been 
less often undertaken The uiegulai changes in the 
caecum and ascending colon, as seen by X-rav exami- 
nation, are probably due to rhythmic haustral move- 
ments Peristaltic movements occur infrequently and 
especially under the action of purgatives, or dis- 
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tension, oi the defecation reflex, run for long dis- 
tances Tonus in the empty bowel appears to be high 
as a rule. 

Combinations of these changes occur and give use 
to vaiious patterns well described by Templeton and 
Law-son (79) and by Adler and Iv\ (80) in dogs and 
bv Adler Atkinson and Ivw (81) in man 
As shovvm b\ Adler and Ivw , 0 028 and 0 052 mgm 
' pei kg subcutaneously in dogs produces a decrease m 
tonus and in movements, the distal colon being more 
affected than the proximal The increased tonus pro- 
duced bv small doses of morphine could be reduced by 
atropine, but that produced bv larger doses was re- 
sistant 

The activity of the large gut in man was decreased 
bv 1 mgm of atropine in the expeiiments o^ Gantcr 
and StattmOller (82) and Katsch (83) 

Jackman and Bargen (84), using a balloon and 
water manometer technique in man, have shown that 


0 6 mgm of atropine caused a fall of tonus and de- 
crease of movements in the colon and Lium (85) has 
shown the same for the rectum 

Atkinson, Adler and Iv-y (86) using a two-balloon 
method in a soiles of experiments on colostomized dogs 
and patients, found that for at least half of the tune 
there is motoi activitv m the colon, of this, approxi- 
mately 10% 13 piopulsive. In the patients, 0 8 mgm 
atropine depressed the spontaneous motility and larger 
doses decreased both propulsive and non-propulsi\o 
motility Ati opine was found to antagonize the h\per- 
tonicitv produced by morplune, 0 7 mgm atropine was 
given wnth 8 mgm morphine sulphate and propulsive 
niotihtv was abolished for 2 hours Non-propulsi\e 
action and tonus were decreased 

Verv little of the woik outlined (n this review is 
clear cut, there is real need for the clarification of the 
whole picture of the movements of the gut and their 
response to drugs 
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Newer Concepts in the Treatment of Diabetes Mellitus 
with Protamine Insulin 

By 

EDWARD TOLSTOI, M D 
NEW \ORK NEW \OnK 


O UR experience with protamine insulin in the tieat- 
ment of diabetes has led us to the adoption of 
certnm concepts i\hich de\iated stnkinglj fiom the 
long established fundamentals of diabetic therapy 
These wei-e that the uiinc be free from sugar and that 
the lilood sugar approach the noimal level Wien we 
attempted to treat our diabetic patients with pio- 
tamme insulin, using such criteria foi satisfactorj 
control, we encountered difficulties which on further 
experimental and clinical studj led us to other con- 
clusions It is the purpose of this papei to piesent the 
evidence foi our newly adopted point of view 

Oui guiding principles in the treatment of diabetes 
mellitus when using protamine insulin are 
1 Maintenance of weight 

2 Freedom from all symptoms of diabetes — thirst, 
polyuiia, frequency of urination, hunger, weakness, 
fatigue, polyphagia, pruritus of the genitals, (chiefly 
in females), and visual disturbances 

3 Absence of ketone bodies in the uiine — acetone 
and diacetic acid 

4 Glycosuria, w'e felt was desiiable as its piescnce 
atfoided piotection fiom reactions 

On the first throe theie is geneial agi cement The 
last, namelv the glycosmia and its unavoidable con- 
comitant hypei glj cemia, have been extensively ciiti- 
cized (9) 

Oni obseiwstions began in 1936 w'hen we commenced 
using protamine insulin in oui diabetic clinic at the 
New' Yoik Hospital We selected a gioup of om 
ambulatory patients and explained to them that we 
had a new insulin which we w'ished them to use These 

♦From the New York Hospital and the Department of Medicine 
Cornell tIniverBitj Metllcal Collot,e 
Submitted April 9 1043 


patients weie intelligent and coopeiative Since we 
knew nothing of the technique for the use of pro- 
tamine insulin we follow'ed Hagedoim’s recommen- 
dation, that 18 , the use of legulai insulin in the morn- 
ing, and protamine insulin at night The logic foi this 
technique was sound, as it is W'eil established that the 
model ntely severe and seveie diabetics have a rising 
blood sugar duiing the night even if no food is takqn 
(18) 

A slowly acting preparation appeared ideal, there- 
foie, as it tended to counteract this nocturnal hyper- 
glycemia At that stage of our thei-apy, we made every 
effort to adheio to the dicta of a sugar free uiine and 
n noimal blood sugni Those w'eie the estabhshed and 
conventional ciiteiia All agieed Howevei, when we 
found that with one daily dose of protamine insulin 
oiu patients i evealed a glycosuria, w'e began to supple- 
ment the piotamine insulin wth legulai insulin 
hoping in this fashion to eliminate the post piandial 
glucose loss We also found ourselves juggling the 
diets so that our patients instead of leceiving then 
daily dietaii' intake in the thiee equal divisions, were 
given an unequal distiibution of the calories, as lecom- 
mended by some workeis in the field (17, 28) In ad- 
dition W'e advised the withholding at bieakfast of 
foods containing immediately available sugai, such as 
fruit juices (29) The lesults of all this maneuveiing 
weie that oui patients w'eie not fiee fiom sugai at all 
times, and when w'e attempted to obtain and maintain 
a uiine fiee fiom sugai oui patients developed most 
alaming and piolonged hjqioglycemic leactions which 
weie extiemelv subtle in onset Thus the patients weie 
receiving multiple injections of insulin, they weie 
burdened w'lth additional dietaiy instiuctions and they 
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li\ed m apprehcBSion as reachons were unpredictable 
if the urine was kept sugar free Up to this point 
protamine insulin was of bttle help to our patients 
and we were keenlj disappointed as our aim was one 
injection dail\ We felt that such a procedure would 
permit the patient more freedom as it would obnate 
multiple mjections and free him from the slaverj of 
the definite time relationship between the insulin ad- 
ministration and his meals 

During our periods of obsenation, some of the 
patients treated with one dailv dose of protamipe 
insulin failed to report at weeklj intervals as was 
their routine. While aivaj thev kept a record of their 
urine anahses — fractional specimens whenever con- 
venient ^Vhen thei visited the clinic after a two, 
three or e\ en four week absence, the reports re\ ealed 
a vellow or orange test — ^four plus — at all times The 
patients stated that thej “never felt better and 
stronger” Thev had to "force themselves to drink 
water,” they enjojed their food but the hunger was 
not extreme, and if it were not for the “terrible” unne 
tests thev would not have come for a checkup Thej 
certainly enjoved the new freedom of one injection a 
. dav It nas most impressive to have a record of a 
continuous heavy gljcosuria and a singular freedom 
from any and aU the recognized dinical symptoms of 
diabetes The patients were not too happy about the 
gljcosuria and reasonably so, as we ourseUes had 
alwavs pointed out to them that continuous excretion 
of sugar Mould lead to numerous dangerous compli- 
cations Such was the accepted hypothesis, it was 
postulated by men of reputation and authonty, and 
we, as others, perpetuated these dicta as we neither 
had the experience, facts, nor the courage to challenge 
them However, it uns difficult to reconcile even the 
suggestion that pabents could reveal a heav’j glyco- 
suria for weeks and vet be svTnptom free Weren t 
poljuiia, frequency and polvdipsia results of a con- 
stant gh cosuna ’ tlTij didn’t they dev elop ketosis and 
coma’ We argued that perhaps the time of the obser- 
vabon was insufficient for symptoms to develop and 
after acquainting the patients with our plans and 
aims, thev were willing to continue on the prescribed 
routine These observations were then extended for 
bvo and three months in the Out Pabent Department, 
and since this longer period of studv supported our 
earlier observations that the patients were svmptom 
free and gained might, on one dose of protamine 
insulin, m the presence of a conbnuous heavy glyco- 
suria vve decided to continue this work under the 
most carefullv controlled experimental conditions For 
this purpose Dr Eugene F DuBois to whom I am 
most grateful for his cooperation and guidance, made 
two beds available in the metabolism vvard of the 
Russell Sage Institute of Pathology at the New York 
Hospital The results of these investigations were 
published (37, 38) Briefly, we studied two severe 
diabetic patients who received one dose of protamine 
insulin daily as well as a diet of 1C40 calories com- 
posed of 75 gms of protein, CO gms of fat, and 200 
gms. of carbohydrate. One of the patients was given 


60 umts daily, the other 60 Both patients revealed 
pmcticalh^ a continuous and constant gI\-cosurm'-as 
high as 100 to 150 gms in 24 hours on certain da^s-^ 
their blood sugars were consistenth high throughout 
the day, yet thev were amazingh free from anv and 
all synuptoms of diabetes mellitus, thev maintained 
their weight, were In nitrogen equilibrium, and the 
urine was free from acetone and diacehc acid These 
original data have been repeated with similar results 
(39) Such facts were startling and certainly un- 
orthodox Thev contradicted all established concepts, 
and suggested that perhaps with the use of protamine 
insulin a gljcosuria maj not be incompatible with 
satisfactorv therapy Thev further suggested that 
with protamine insulin there w-as satisfactorv utili- 
zation of foodstuffs to maintain weight and nitrogen 
equilibrium even though sugar was excreted Thus we 
reasoned that the factor of utilization was the domi- 
nant one and our entire plan of therapy was therefore 
designed to use a liberal diet and sufficient protamine 
insulin to achieve our criteria outlined above 
With this background we have extended the tech- 
nique to our out-patient department where a consider- 
able group of diabetic patients have enjoved this 
method of therapy Not onlv did the mnjonh of them 
maintain their weight, but many gained There wert 
no complaints referable to their diabetes m spite of 
the giv cosuna They are m good health, m a state of 
social and economic usefulness, and infections among 
them are no more frequent than in the average indi- 
vidual All these patients enjoy tlieir freedom- as there 
appeared no necessity for careful dietary measure- 
ments, and it is not necessary' for them to carry their 
insuiin and svnnge with them They administer the 
insulin to themselves in the morning and then put the 
equipment away until the followung morning These 
patients are not singled out as a group apart from 
their fellow men, and their habits of living approxi- 
mated the norma] 

THE ROUTINE OF THE CLINIC 
When a patient is referred to us either with the 
diagnosis established or for diagnosis, a careful 
history is recorded Then a thorough phv'sical exami- 
nation IS done, Oscillometric records are made when- 
ever indicated A routine serological test for sjqiWlis 
IS done unnalysis, and m addition to the diagnostic 
blood sugar determination, other blood chemical consti 
tuents or morphologv as suggested either from the 
history or clinical findings If on the first examination, 
the patient reveals clinical symptoms of diabetes ns 
well as a glycosuria and ketonunn, we urge that he 
enter the hospital If, however, he does not show ace- 
tone bodies in the urine we continue the treatment m 
the out-patient department. The very initial step m 
our experience has been the assurance of the patient, 
as on his first visit he is quite upset 3Iost usually he 
consults us after the diagnosis has been made and be 
has a number of questions as to what "he heard dia- 
betes does to people ” His queries are explain^ as 
honestly ns our knowledge permits, and we only dwe 
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on "the features of the disorder that have been es- 
tablished and aie not controvei sial We tell him that 
the diabetes wll not interfeie with his work, and we 
point out that furthermore hia expected life span need 
not necessarily be alteied We tell him that his Social 
and CIVIC and athletic activities can be continued Of 
couise, we point out that his food habits may have to 
be revamped and that he'' may need insulin Most 
patients are satisfied with the simple explanations of 
what IS diabetes when thev are told that the difference 
between them and the non-diabetic is that the lattei 
manufactures enough insulin foi his needs, while the 
diabetic does not, and, therefore, requires additional 
insulin by injection He is assured that insulin is not 
“dope” — as a good number still think that — and that 
it IS effective only when given by hypodermic We im- 
press him with the fact that there is no oral diabetic 
remedy as yet As for his diet, we tell him that he 
will feel the pinch little as we are quite liberal and that 
he will only have to give up many concentrated sweets 
We then suggest a diet based on the established pio- 
tein and caloiic requirements, Avhich are 2/3 to 1 
gram of protein and 30 to 36 calories per kilogram, 
respectively We use a liberal carbohydrate diet, 200 
to 300 grams The dietetic staff help the patient in 
the construction of the diet and instinct him in the 
approximate quantities and portions of the vaiious 
dishes No weighing of food is recommended to the 
patient as this piocedure is, from our ex-perience, un- 
necessaiy and not very practical Some physicians 
recommend the use of scales in the early education of 
the diabetic to acquaint him with the magnitude of 
each serving We have no objection to this method, 
but we feel that it holds no particular advantage over 
the use of household measures In addition we have a 
gioup of wax models which have been useful in con- 
veying to the patient the size of the serving advised 
All such refinements are unnecessarj' foi office piactice 
as there are available many chai-ts and tables fiom 
which a diet can be formulated, and with the use of 
piotamine insulin too fine calculations are entirely 
wasteful, as at best most patients eat appi oximately 
and not too specifically what has been presciibed 
Having airanged the tiial diet foi the patient we now 
direct our attention to the question of insulin ad- 
ministration, as in oui clinic it is only the most oc- 
casional diabetic who manages his situation by dietetic 
measuies only As a rule in such patients the diabetes 
is extiemelj mild 

Let us assume that our diabetic has symptoms as 
well as a glycosuria We then foimulate his diet as 
outlined abo\e and prescribe 15 or 20 units of pio- 
tamine insulin, and at this point he is instiucted how 
to administer insulin to himself Furthermore, he is 
warned that if anj unusual symptoms or sensations 
make themselves felt, no mattei how trivial, he is to 
take something sweet at once and follow it up mth 
eithei a glass of milk or a slice of bread Then as an 
additional precaution all our patients taking protamine 
zinc insulin must have a bed time feeding, usualh a 
glass of milk and three crackers This serves as a 


buffer for nocturnal reactions After we are satisfied 
that the patient understands our instructions he is re- 
quested to return in a week On his leturn, his weight 
18 recorded, ui me examined for sugar and acetone, and 
he IS questioned concerning any sjTnptoms which he 
may have had during his absence, with emphasis on 
those of diabetes mellitus or hjiioglycemia If he ts 
symptom free, maintaining his weight or is gaining, 
and has no acetone in the wnne on the picsciibed diet 
and insulin, and fuHhemioi e, is socially and economi- 
cally useful, his treatment is considered satisfactory, 
regardless of the glycosuria If, howevei, in addition 
to his glycosuria he is losing weight, on an adequate 
diet, or in addition to the glycosuria has such snnp- 
toms as thirst, fiequency, oi weakness, the dosage of 
protamine insulin is increased by five units every three 
days until symptoms disappear and the weight has 
leveled off at his optimum weight The latter can be 
determined from the histoiy as to what his weight was 
before the diabetes set in This too has to be judged 
nicely so that the patient’s ultimate weight is not on 
the very heavy or light side It has been our ex- 
perience that most patients reach a certain level and 
maintain it within a range of about 2 or 3 Kg Oc- 
casionally, because of a slight cold which is not in- 
capacitating, or without any apparent cause, the 
patient may show a trace or one plus (!-}-) acetone 
This patient is not hospitalized, particularly if he has 
been trained He is told to take salty broths freely, 
furtheimore, he is given salt in tablets or capsules, 
one gram every two or three hours Each dose is 
followed by a glass of water At each voiding he tests 
his mine for sugar and acetone and as long as acetone 
continues to be positive, he supplements the basic daily 
dose of protamine wth regular insulin If his test for 
sugai IS yellow or red (4-f-), he injects 25 units of 
insulin, if green to yellow (Z-f to 3-f) 16 units, if 
blue 01 negative he takes the juice of an orange This 
routine is emplojed only if and when acetone appears 
Of course, if an infection is severe or the patient has 
not been trained we emphaticallv state that the hospi- 
tal IS the place of choice when ketosis supervenes 
Little attention is paid to the blood sugar from a 
therapeutic angle and the glycosuria is disregarded 
We emphasize, however, the maintenance of weight, 
freedom fiom symptoms and absence of ketosis We 
also warn the patient of the seriousness of anj in- 
fection or gastric upset and of the importance of never 
reducing or discontinuing the use of insulin unless so 
ordered 

There is no question that the above plan is a de- 
parture from the so called orthodox or conventional 
method of treatment — particularly the guiding 
features for “good control” because as stated at the 
outset in the past even effort was directed at a normal 
blood sugar and a urine free from sugar Such aims 
were insisted upon by leaders in the field as thev were 
of the set opinion that hjperglycemia and glvcosuria 
were contributors to numerous complications of which 
infections, atherosclerosis and coma were the most 
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dreaded Such teachings are still perpetuated todaj, 
even though the most ardent protagonists of these 
hiTiotheses admit that positn e proof is lackmg 

INFECTIONS 

WTiat about the susceptibility of the diabetic to in- 
fections’ In the pre-insulin era, the clinical obser- 
vation ivas that the diabetic was more susceptible to 
skin and other infections, and that such infections 
were stubborn and recurrent These views were then 
handed down The thought was that a hvpergljcemia 
was conducive to bacterial groivth and multiplication 
and since the “uncontrolled’' diabetic had a high blood 
sugar, the assumption was that this medium offered 
bacteria a more fertile soil This \new was not sup- 
ported bj evidence Bandsman (16) found that blood 
glucose concentration up to 1^ was neither a better 
medium nor was such blood less bactericidal against 
staphj lococci than normal blood This was confirmed 
bj Hirsch-Kauffmann and Beiman-Trosien (19) 
Jlosenthal (25), Bayne-Jones (4), and Richardson 
concur that h^■pe^glJ cemic blood is not a more fa\ ar- 
able medium for bacterial growth Also Idarble, White 
and Femwald (22) stated that the present dn> dia- 
betic patients are not more susceptible to infections 
than non-diabetic indmduals From most carefulh 
planned and well presented expenmental endence 
the\ concluded that “whole blood of diabetic 

patients were found to possess essentiallj the same 
phagocj’tic, bacteriostatic and bactericidal power 
against selected strains of streptococci as blood from 
normal controls ” From such observations one is led 
to the conclusion that the glucose concentration of the 
blood and tissues was not the sole likely cause for the 
greater susceptibilitv to infections, as we still see 
thousands of diabetics with abnormall\ high blood 
sugars who have no more infections than non-dia- 
betics The difference, however, between the present 
dav diabetic and the one in the pre-insulin era is not 
the blood sugar only, but his state of nutrition Todav 
he is strong and well nourished, then he was weak and 
emaciated Todav he is active, irrespective of the se- 
veritv of his diabetes, then he was inactive and a 
semi-invalid, often bedridden It seems logical to 
postulate that this weakened emaciated status of the 
patient was conducive to infections Such an bvpo- 
thesis is reasonable as our well nourished patients, 
even though their blood sugar is abnormallv high, have 
no more infections than the non-dnbetics whose nu- 
tritive state IS comparable Recentlv, a more attractive 
hMiothesis in connection with skin disturbances has 
been proposed bv Rudv and Hoffmann (63) From 
careful clinical studies thev concluded that the in- 
creased susceptibilitv of the skin to infections was not 
related to the hyperglvcemia, but to a deficiency in the 
components of Vitamin B complex particularlv nico- 
tinic acid Thev treated diabetic patients with skin 
lesions, with large doses of nicotinic acid and even 
though the gUcosuria remained abundant, the skin 
improved WTien, however the nicotinic acid was dis- 
continued, the skin infections retuned These ob- 


seners also stated that though such skin involve- 
ment mar iwpro\e when the gJvcpsuna is eliminated 
it may remain unchanged or become worse even though 
the diabetes is “controlled ” But the use of appropnate 
doses of nicotinic acid alwoijs induced heahng irros- 
pectiv’e of the diabetic status 
There has also been much discussion about the 
healing of wounds in diabetic patients, and surgeons 
have been reluctant to operate on patients whose blood 
sugars were elevated It was, and still is stated cate- 
goricallv, that wounds in uncontrolled diabetes healed 
wath difficuitv, and because of this, diabetic patients 
requiring surgen were poor risks Since it was oc 
cepted that the hjperglycemia and gljcosuna were the 
causative factors in such instances, all efforts were 
directed towards rendering the patient free from sugar 
before an operation Dentists were loath to extract 
teeth for similar reasons Ail of this mav have been 
tenable in the pre-msuhn era Todav our experience 
IS quite to the eontrarv IVe can unequivocalh state 
that our protamine insulin treated cases — well 
nourished and hvdrated — exhibited no delav in the 
heahng of their surgical wounds Our patients were 
subjected to laparotomies mastoidectomies, cholecvs- 
tectomies, thoracotomies and other major procedures 
The healing of the incisions or post-operative course 
were neither longer nor different from the normal 
Manv of our cases revealed a gljcosuna continuoush 
post-operativ elv and jet heahng was satlsfacton 
Green, Swoinson and Jacobs (14) studied the relation 
of the incidence of delaved healing of clean and in 
fected w’ounds to the height of the blood sugar and 
degree of glvcosurn in 324 patients with diabetes and 
found no relationship between the height of the blood 
sugar and degree of glvcosurn, to the healing or m 
fectioji in clean wounds In general, however they 
found that “delaved healing of wounds occurs approxi- 
matelj' 4 per cent more frequentlj among diabetic than 
among non-diabetics of the same age and sex,” R is 
obvious that the well nourished and “healthj ' dia 
betics treated with protamine insulin, and the well 
hjdrated surgical diabetics even in the presence of a 
givcosuria and hvperglj cemia, are not more sus 
ceptible to infections or surgical hazards than the non 
diabetic. We do not implv that the diabetic requinng 
a suigical procedure should be disregarded He should , 
be properlv prepared, if time permits Bj that we 
suggest salt, fluids and amplv carbohj-drate — all b' 
mouth, as well as insulin This attack will insure b\ 
dration and rich glj cogen deposition both of which 
are of tremendous safetv to the diabetic However, a 
givcosuria and hvqierglv cemia are no contraindication 
to emergenev surgical necessities, and a givcosuria 
throughout the post-operative course is not conducive 
to delaved healing or infections, if hv dration Is main 
tamed and sufficient insulin given to prevent svmp- 
toms of diabetes The gljcosuna under sucli von 
ditions is not harmful 

VASCUhAR SCI EROSES 
Evidence that hjqierglj cemia and givcosuria are the 
etiologic factors in the vascular degenerative wio 
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IS not convincing Though the oldei diabetic patient 
leveals a picture of extensive vasculai degeneration, 
it does not necessarilv follow that the hvpei glyceniia 
and glycosuria are the lesponsible factors Might not 
the diabetes be another manifestation of a geneialized 
vascular disease? Pi oof foi such an assumption might 
be offered as justifiably The techniques used to ap- 
piaise the vascular system have been of tiio types, 
one, roentgenogiams of the soft tissues of the ex- 
tremities, two, ophthalmoscopic examination Moirison 
and Bogan (26) found 63 pei cent of 324 diabetic 
patients showed calcification of the vessels of the lower 
extiemities Enkleiiitz (11) analyzed these statistics 
ciiticallv and found that of 121 cases undei the age 
of 40, only five were positive Furtheimoie, of the 25 
patients undei tlie age of 40 who had diabetes foi 6 
yeai'S oi longei only 3 showed calcified vessels In the 
older group— the fifth to the eighth decades, calcifi- 
cation was most maiked Bowen and Koenig (6) 
studied the leg vessels of 68 diabetic patients who weie 
not leceiving insulin In these cases the diabetes was 
less than 6 j eais’ duiation Of these, 17 showed calcium 
deposits in the vessels of the feet, and 14 of this group 
weie between the ages of 60 and 80 Of the 20 patients 
undei the age of 40 veais onlj one showed calcification 
Boyd, Jackson and Allen (6) studied the loentgeno- 
giams of the soft tissues of the wiists oi ankles of 69 
childien and found no evidence of aitenosclerosis in 
any subject These subjects repiesented controlled 
diabetes in the absolute sense Nevertheless, the 
authois admit that the degree of coopeiation varied 
and that even the most coopeiativ^e had single oi 
lepeated intervals of non -control Evidently such 
breaches weie not at all conducive to vascular scleioses 
as none were demonstiable We have observed loent- 
gen evidence of calcium deposits in the tibial v^essels 
in a young diabetic patient, whose diabetes was only 
two months old, and we could not find this vascular 
change in patients with seveie diabetes from 6 to 12 
yeai's’ duiation who revealed gljcosuiia most of the 
time These patients weie receiving insulin and weie 
well nouiished Experimentally, the above obser- 
vations were substantiated bj MacLeod (21) He 
could not demonstiate vascular lesions in depancieat- 
ized dogs which weie maintained in a good state of 
nutrition by means of insulin, but levealed hypergly- 
cemia and glycosuiia foi over foui vears, and he esti- 
mated the four yeais of the dogs’ lives coi responded 
to twenty veais of man’s 

The view that letinal changes weie due to hjiiei- 
glycemia is not too strongly championed todaj Most 
ophthalmologists aie of the opinion that the letimtis 
found in diabetes is the letinitis of arteiiosderosis 
Wagner and Wildei (40) studied 44 cases of letino- 
pathy with diabetes Of these only two weie undei 
40 veais and they had systemic distuibances which 
readily accounted foi the retinal change Dirioii (10) 
studied 68 diabetic patients because of ocular compli- 
cations and found that most of them had an nrteii- 
osclerosis Gressei (15) observed 100 cases of dia- 
betes melhtus and stated that “the retinopathy seen in 


these diabetics did not conform to one clear picture, no 
entity having been established The majority showed 
chaiactenstics of hypei tensive letinitis, both vascular 
and exudative No relationship was seen between the 
piesence of retinopathv and the severity of diabetes ’’ 
Andeison (2) discussing the problem of letimtis in 
the diabetic patient, expressed the vnew that neither 
the age of the patient noi the most ideal thei apv wnth 
diet and insulin wnll “exempt the diabetic patient fiom 
elegibility ’’ Bovd and hih associates (6) repoited on 
one patient of 69 studied in whom ophthalmoscopic 
examination revealed evidence of arterial disease This 
was a 20 year -old female who had diabetes for 18 
vears However, she presented so many abnormalitres 
including hypertension albuminuric retinitis, and 
uremia, that the retinopathy might have been but a 
single unit of a generalized vasculai process 

KETOSIS AND COMA 

The blood sugar in diabetic ketosis and coma is ele- 
vated Usually, there is a maiked glv'cosuiia as well 
Such findings have led to the hypothesis, that a hypei - 
glycemia and glycosmm me contiibutoiv factois in 
the development of keto-acidosis and coma This hypo- 
thesis was popular during the pie-insulin eia, but 
more recent studies have shovvm that it is not tenable 
Excellent publications dealing with the subject of 
ketogenesis have been presented by Baines and Drury 
(3), Chaikoff and Soskin (8), Friedmann (12), 
Mackay (20), Mirsky (23), Stadie (36), and others 
Our interest in ketogenesis is concerned chiefly with 
the part that hyperglycemia plays in its mechanism 
Is there experimental or clinical evidence that the 
hyperglycemia contiibutes to ketone production A 
presentation of the available evidence is in order 

It has been shown that glucose given intravenously'' 
to depancieatized dogs caused a fall in the ketone 
bodies of the blood and urine Conversely, when 
glucose infusions were discontinued the ketonemia and 
ketonuria increased Similar observations have been 
recorded in patients treated wnth and without insulin, 
to whom large quantities of caibohj'drate were fed, 
and as a result hj’pei glycemia and glycosuria noted 
(24) We have reported such observ'ations (39) quite 
independently of others From our experience and the 
experimental results of otheis we aie of the opinion 
that with the proper use of piotamine insulin, hyper- 
glycemia and glycosuria are not at all deseiwing of the 
attention previously given them We have seen no 
deleterious effects among our patients whom vve have 
observed for ovei fiv'e veais On the contrary', a great 
number gained weight and enjoved more freedom be- 
cause their living habits approached more closely those 
of normal individuals 

It may be argued, and justly, that since we direct 
our efforts tow aids making the lives of our patients 
normal as to living habits, why not extend our efforts 
in the direction of physiologic normality so far as the 
diabetes is concerned, that is towards obtaining a 
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urine free from sugar and jiossiblj a nonnal blood 
sugar, throughout the daj Can that actually be ac- 
complished in the moderately Be\ere and 8e\erc dia- 
betic individual v\lio is ambulatory and not under con- 
stant supervision’ Our experience has been that not 
only IS it almost impossible, but it is not at all neces- 
sary because of the availability of protamine insulin 
To quote Eichaids (30) as to the practicability, who 
yvrites “But whetlier or not it is so desirable to keep 
diabetics free from gUcosuna and hjperghcemia, as 
a matter of fact, in spite of all our efforts the average 
patient Joes not do so While we have him in the 
hospital we go to a good deal of trouble to achieie this 
ideal and trj to impress upon him its necessitj, but 
after he goes home, feeling well, he generally gets im- 
patient wTth all the fuss and lapses into dietetic sms 
He quits weighing or measuring his food, trusting to 
his memory of what proper amounts look like and only 
tests his unne on rare occasions Usuallj he tries an- 
other doctor or two and even, if his financial con- 
dition permits, journeys to distant places of repute, 
getting different food prescriptions at each, at one a 
low carbohy drnte-high fat, at another, high carbo- 
hvdrate-low fat, and various compromises between the 
two Ultimatelj he settles down, largely to his oivn 
devices, varying his diet as he feels inclined but 
mostly continuing his insulin in amounts determined 
by his feelings, and in spite of it all, in the majority 
of cases he gets along yery well, though most of the 
time he passes sugar At times he gets into trouble 
and returns for adince or help, but, the emergency 
mer, back he goes to his own methods In fact, it has 
been a mattei of surprise to me, impiessed yyith the 
need of keeping him sugar free, how yvell he really 
does” Is it imperatiye from physiological consider- 
ation to aim at a noimoglyceraia and a urine free 
from sugar when using protamine insulin in the treat- 
ment of diabetes’ Our experimental and clinical eyi- 
dence (37, 38) proved that was not the case We w'ere 
not concerned yvith hoyy much glucose yyas excreted but 
hoyy much icns retained After all what yye are after 
is aiding the diabetic in the utilization — oxidation and 
stoiage — of a quantity of foodstuffs compatible yvith 
his individual metabolic needs If this is accomplished 
our efforts are in the right direction 

Peters and Van Slvke (27), define diabetes melhtus 
as a condition in which the maximum attainable rate 
of carbohydrate combustion is reduced below normal 
and the ability to store glycogen after glucose or 
starch were fed, is lost There was nothing in this 
definition about ghcosuria or hyperglycemia The 
emphasis was on utiliiation Since the basic defect ac- 
cording to this excellent definition is a diminution of 
carbohydrate combustion and storage, any measure oi 
agent which corrects this defect, tends to remedy the 
disturbance Insulin does just that Regular insulin 
restored the normal phy siology for the duration of its 
pharmacologic actiy ity which at best yvas 4 to 6 hours 
The diabetic yyas assured, therefore, of improyed 


carbohydrate metabolism for this short period eyen 
though he excreted sugar Today one can prolong the 
utilization — that is the combustion and storage of 
carbohydrate — by means of protamine insulin for a 
24 hour period If, then, the metabolic processes haye 
been so altered that the diabetic can attain a carbo- 
hydrate metabolism , approaching normality, eyerj- 
thing else is of minor consideration True, he mav and 
does reveal a glvcosuria and hyperglycemia, but the 
more important feature is that with the aid of pro- 
tamine insulin he is utilizing carbohydrate better than 
eyer before and over a longer period of time The 
crux of the matter is not the excretion of glucose, but 
rather its ntilization This most important factor of 
utilization has been ignored although it yvas first 
emphasized by DuBois (1) and his associates in 1914 
They presented calorimetric studies on a seyere dia 
betic patient, shoyying that on a high carbohydrate 
diet, (250 gms — ^that was in 1914), he could and did 
utilize this food stuff in the presence of a hvper- 
glvcemin and ghcosuria Such utilization yvas quanti 
tatneh below the normal ley el, but the undisputahle 
and unalterable fact remains that ey en yvithout insulin 
there was sharply defined eyJdence of carbohydrate 
utilization in the presence of a hyperglycemia and 
glvcosuria This fact has been corroborated by many 
Bridge and Winter (7) also studied this factor of 
utilization and demonstrated that there vras no corre- 
lation yyhatever, between the height of the blood sugar 
and the respiratorv quotient in cases of dfabetes 
treated ynth insulin, and they emphasized that carbo- 
hydrate was not utilized at different rates yvhether the 
blood sugai yvas high or loyy A high blood sugar did 
not impair the utilization of carbohydrate. From such 
observations they too, and independently of us, con- 
cluded that neither the value of the blood sugar nor 
the degree of gly cosuria is an adequate entenon for 
the regulation of diabetes 

We see as shoyvn aboie, diabetic patients yvho re- 
ceiye one dose of protamine insulin daih, and nho in 
spite of a continuous hvperglvcemia and glycosuria do 
well and are free from ketosis The reason is an 
interesting point for speculation It is our thought 
that, proyaded each patient metabolizes — oxidizes and 
stores — a quantity of carboliydrate essential for his 
particular needs, his metabolic processes will approach 
the normal state It is most important that such an 
optimum of carbohydrate, no matter hon small, be 
utilized, otheryvise syanptoms of diabetes and ketoois 
yyill superyene By gn ing enough protamine insulin 
to insure the utilization of this necessary quantity 
restoration and maintenance of a metabolic state ap- 
proaching normal is achiey ed 

SUMMARY 

We have presented our criteria for the satisfactory 
treatment of diabetes melhtus yyhen using protamine 
insulin, and haye described the details of the method 
used in the outpatient department at the hospital The 
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b'l'iic principle was the qunntili of glucose utilized and 
not excreted, and the evidence for such utilization weie 
maintenance of optimal m eight, absence of diabetic 
ssTnptoms and absence of uiinaiv ketones Fuither- 
moie, Me hn\e discussed the complications attiibutnble 
to hiperghcemia and gljcosmm and haie shown that 
the exidence for such assumptions is inferential and 
inconclusne. Theretorc, we ha\e not insisted on a 
normal blood sugar and a augai fiee urine, as oui ex- 
perience o\ or a five j cai period has led us to the con- 


clusion that such iigid demands are not necessaiy 
Oui patients treated wath piotamine insulin in spite 
of the constant glycosuiia w'eie socially and economi- 
cally useful They developed no more frequent nor 
mote severe infections, and when smgical measures 
weic lequiied, then wounds healed as xeadily as 
noi mills When, liowevei, w'e tiled to adjust the gl>- 
cosuria too finely oi maintain the mine fiee from 
sugni, unpi edictable and disconceitmg leactions oc- 
cuiied 
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Pruritus Anf 
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rr^HE sjndrome of pruritus nni has sufTered from 
the same difficulties that lonfc confused the sin- 
drome of epilepsy Pruritus am is no moic a disease 
than is epilepsi Both are sjrnptoms In the former 
itching- 13 the chief manifestation, avliile in the latter 
the outstanding manifestation is the coniulsion Just 
as certain cases of epilepsi are due to brain tumor, 
siphilis, cerebral trauma, etc so certain cases of 
pruritus am are due to owuiis infestation, aliergi', 
eczema, chemical irritation, rectal patliologi, etc 
Furthei, just ns In certain cases of epilepsi the basic 
pathologj cannot be determined, so in certiin instances 
of pruritus am the etiologj cannot be determined b\ 
present diagnostic methods 

For those cases iMthout ciadent etiologi I would 
suggest the term “crnitogcnic pruritus ani " This it 
more suitable than idiopathic pruritus am, for the 
latter would indicate a disease wathout a cause, a tvpc 
of spontaneous generation CrjTitogemc pruntus am, 
in contrast, signifies simph a disease of unknown (i e. 
undetermined) etiologs' In this group would be classi- 
fied alJ cases of undetermined etiologa onh after ex- 
haustive general and local examinations 

All other cases w'ould be classified ns “secondary 
pruntus am,” and thus there would be only two all- 
inclusne groups, cnptogenit and secondarj The im- 
portance of such a classification is quite obi lous First, 
it makes eiident the fact that there are certain cases 
of pruritus am which, despite exhaustive studj, must 
ultimateh be placed in the entegon of undiagnosed 
etiologj These cases of cnTitogemc pruntus am 
represent failures of our diagnostic armamentarium 
Treatment, of necessiti, must be empirical in all such 
cases Such a classification renders exhausti\e studj 
and complete examination, both local and general, an 
absolute necessity before cataloguing of each mdi- 
xidual case Further, this classification w^ouId tend to 
obanate much of the confusion in the literature on the 
diagnosis, etiology and therapi of various forms of 
pruntus am Thus, both directii and indirectly, it 
provides a practical guide not onlj for diagnosis but 
also for therapy 

ETIOLOGY 

A review of lecent literature reveals a aaneta of 
concepts with regard to the etioIogj of pruritus am 
In terms of our classification all subsequent discussion, 
unless otherwise stated, will refer onlj to secondarj 
pruntus am 

AJlergv is commonlv (1, 21 6, 10, 19, 18, 26, 3) a 
prominent consideration in etiologj It is accepted 
that allergic hiTJersensitivitj is basicalh hereditarv 
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Of course susceptibilitj to a particular allergen mav 
be either inherited or acquired The most common 
food allergens include egg, milk and milk products, 
wheat and wheat products and chocolate Ingestion of 
a large quantitj is unnecessaiw, for a mere trace of 
the offending food ma% produce seiere sjaiiptoms 
Drugs mnj bring on attacks, and occasionallj non pro- 
teins such as alcohol It is noted that itching and in 
creased irritability are characteristic of all alleigic 
conditions (21) Some authors (G) conclude that the 
last majorit} of cases of essential pruritus (enpto- 
genic pruritus) of the anus and \ulvae are due to 
eczema Eczema is a manifestation of skin hiper 
sensitneness, le the patient’s heredity The acti 
voting cause howeier, maj be chemical, (drugs djesl, 
clothing, hemorrhoids, diet, heat, perspiration and 
friction and atmospheric conditions Thus, these 
authors would seem to state that the i asl majority of 
pruritus am in which the etiologj cannot be determ 
ined (cn-ptogenic) are actuallj on an allergic basis 
with one of a varieti of precipitating external causes 
In such a concept these cases should actually be classi- 
fied as secondary pruntus am 

Inhalants must al«o be menboned as potential 
allergens Thej are probablj not of great importance 
in the consideration of aUergic pruritus am 

PoEitne patch-test reactions to solutions of indol, 
scatol and fecal emulsions from patients inth active 
pruntus am are considered to be endence of a specific 
sensitinti in these cases (18) Constant fecal soiling 
mar thus account for recurrence of sjTnptoms after 
sjTnptomatic relief bj sensorr nerve block 

It should be noted that the histopathologic picture 
in pruntus am is comparable to that of allergic skin 
manifestations (19) The acute onset is characterized 
bv cellular infiltration beneath tlie rete malpighii 
spongiosis among the prickle cells, parakeratosis and 
beginning lichenification of the stratum corneura The 
chronic picture reveals acanthosis the papiUarv bodies 
are narrowed and inter show' fibrous change Spongi- 
osis decreases and lichenification increases Hair and 
sebaceous follicles are plugged Sweat pores of both 
eccrine and apocrine glands remain patent 

Buie (3) believes that the most likelj cause for skin 
changes in piuritus am is the direct effect of bacteria 
and their toxins or both Often there is a direct con 
nection with tnchophvtic disease elsewhere An im- 
portant factor in manv cases is fungus infection (6 
10) Indeed, it is suggested that inasmuch as 20*^ of 
nil cases of pruritus am are assoaated with mvcotic 
infections one-half strength Whitfield’s ointmen 
should be emploj ed as routine treatment (18) la 
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field demonstrated the <1 optococcus fecnha and colon 
bacilli in 90‘^f< of anoRenital piuntus (26) 

Owuns mfc'station ib a common cause of piuutus, 
particularlj in children (13, 12, 10, 4) Indeed, the 
thieadwonn is said to be the most common cause m 
children (13, 4) One 01 more of these worms may be 
seen at the anus or thiouKh the jirottoscope Thcj tend 
to come fiom hipher up in the leetum 01 anus to^\ald 
eieninpr Owuriasis is produced bi 0\)uris veimi- 
culniis development in the intestine The female 
worms wandei out of the anus to cause piuntus The 
eggs are c in led on the fingeis to the mouth, pioducing 
autoinfeUion Eggs mac be ingested vith contami- 
nated food or fioni soiled clothing The anal mucus 
membrane maj be congested, studded with small woim 
bites, and is often cocered vith blood-stained mucus 
The recta) mucosa mij show a catairlia) inftammation 
Diagnosis is b\ finding worms 01 the eggs in mateiial 


anal canal disease Mucus, pus, blood or mineral oil 
seepage may pioduce local mechanical and pel haps 
chemical iiiitation Rectal constipation cvith im- 
peifeeth emptied rectum, even aftei appaiently 
noimal ecacuation, ma> allow the passage of fiequent 
flatus w'lth mucus A fecal mass resting on the pile- 
bearing aiea may produce hvpeiemia and thus produce 
a slight excess of mucus (4) One author (18) found 
1 octal constipation w’lth fecal soiling to be so fiequent 
that a lectal enema nftei defecation and at bedtime is 
adiocated as loutine treatment Another states (14) 
that rectal constipation is the most common cause of 
pruiitus am In 1 series of 131 cases (109 males and 
22 females) digital examination leiealed an ampulla 
filled With feces in 114 cases, m spite of no history of 
constipation 

I^ota) initation by clothing is anotlier factor for 
considerntion Anal skin tags inciease the likelihood 



Fig 1 Instrument Tin% for Tattoo Tattoo apparatus, transformer, oil-soluble 
anesthetic ampoules, mercuric sulphide 3 ur, alcohol, and syiinges for aqueous and oil 
anesthetics 


scraped from the verge or perianal aiea The “N I H ” 
sw'ab is useful in diagnosis This swab consists of a 
glass rod wnth a one inch square of cellophane folded 
over one end and held by a lubber band The cello- 
phane is used to scrape the perianal skin A diop of 
tenth-normal sodium hydroxide is placed on a glass 
slide, the cellophane is placed on the drop and released 
by lemoving the band with forceps, and is then 
flattened on the slide and covered with a cover slip for 
examination 

Pediculus pubis is said to be the most common para- 
site in the experience of one author (4) He further 
states that a fungus oi yeast is a verj rare cause 
Scabies is also offered for consideration as a possible 
etiological factoi 

Mechanical factors are of great impoi-tance in every 
case Excessive moistuie may irritate the skin due to 
lack of cleanliness, excessive sweating, or may origi- 
nate from within the bowel as a result of rectal 01 


of lack of cleanliness and piobablj favoi excess sweat- 
ing Dyes in clothing, untating soaps 01 staiches used 
in washing of under-gai ments or baby diapers, the 
wool content of clothing, or synthetic fabric sensitivity 
must all be included in the consideration of local me- 
chanical 01 chemical nritants 

The action of local secretions, as sweat, an over- 
alkaline 01 ovei-acid urine, la piobably both mechanical 
and chemical In the same category must be included 
diabetic mine, urine containing calcium or oxalate 
crystals, and vaginal 01 fecal dischaiges Any of these 
mechanical 01 chemical factors although apparently 
minor, as excessive sweating, may be followed by 
scratching and ultimate seveie deimatitis, thus in- 
augurating a vicious cycle Such cases, when observed 
in their late stages, wmuid piesent no obvious eti- 
ological factoi They would piobably be classified as 
cryptogenic at that time Caution must be exeicised 
in the interpretation of bacteiiological studies in such 
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cases Oiganisms ic\ealed at this stage would be 
secondar\ iiuadcrs, and although they might further 
the VICIOUS irritative cvcle they would not be of pn- 
marj^ causal importance 

The influence of general metabolic changes in the 
production of general pruritus and pruritus ani is 
woithy of consideration The allergic factor has al- 
readj been discussed Rare cases are reported with 
an achlorhydna, diminished Vitamin A absorption 
(Swift), witli deficient nutiition of epithelium (4) 
Lack of Vitamin B absorption maj produce altered 
nene ending sensation 

Retention in the skin of abnormal products of 
metabolism, ns nitiogen retention in kidney disease, 
ma^ be a factor (10) Functional kidneA disturbances 
with nitiogen retention nie to be considered ap- 
paienth in women more than in men (2G) Pruntus 
mnj occur in insufficient hepatic function with or 
without icterus, apparently due to saturation of the 
blood wnth bile 

In diabetes there is a direct relation between pru- 
ritus and hsperghcemia (2G) In a uric acid diathesis 
hyperacidification of the blood, according to Pulaj, 
produces imbibition of the tissues with a sensori and 
sympathetic vascular irritant In 200 cases of piu- 
ritus or eczema Schamberg and Brown found an in- 
crease of blood uiic acid in 44'>i 

Endocrine dysfunction mn\ cause substances to 
entei the circulation and thus increase sensibilitj of 
sensorx neiwes, leading to itching in the jiresence of 
local irTitation Thus diabetes, exophthalmic goitei 
and the menopause must be considered 

The taking of excessive food, either directh oi b\ 
the development of intestinal toxins, is said to be a 
potential factor (1) Deficient functional activitv of 
digestive secretions may produce imperfect oxidation 
of important food elements Anv digestive upset mav 
thus precipitate an attack Rich diets and alcohol (4) 
are othei general factors 

A local biochemical approach to the problem is 
offered bj the observation that epiduiai injection of 
20^0 magnesium sulphate cures most cases of pruntus 
am (16) It IS obseived that such an injection adds 
magnesium ions to the biochemical structure of the 
cauda equina, thus restoring a disturbance of the 
calcium and magnesium ion equilibrium In two cases 
so relieved pruritus returned after intravenous in- 
jection of calcium gluconate Thus it is believed that 
pruritus am is a sjmdrome linked wath various causes 
capable of acting on the svmpathetic nerve in general, 
or on the sacial svmpathetic bj local causes It is 
noted that epidural injection of novocaine, although 
interrupting the nervous paths much more effectivelv 
than magnesium sulphate, has no effect on the piu- 
ntus 

There remains for consideration the psjchogemc 
form of pruntus am This tvqic of pruntus am may 
be a manifestation of hvsteria, anal masturbation or 
other psychosis The treatment of this group of cases 


IS extremelv difficult Thej are usuallv complicated by 
other factors, particularly trauma (self-inflicted) and 
secondarj bacterial infection In such cases even after 
the local condition is completelv cleared, and some- 
times even after a neurotomv or tattoo the sensation 
of pruritus persists Hopkins (22) reported six cases 
of skin diseases wnth pruritus in which the cause was 
largclj, if not entireh psychogenic Sack (20) states 
that pruritus maj appear as a genuine hallucination, 
and IS a verj common symptom m endogenous and 
relative depression This hallucination maj be pro- 
V oked easilv , suggestivel j and auto-suggestivelj Senile 
pruntus IS often an expression of a state of senile de- 
pression Sexual neurosis must also be considered 
These cases illustrate the necessitj of combining the 
del matologic, the protologic and the psjchiatric ap- 
proach in the treatment of certain cases of pruritus 
ani 

CLASSIFICATION 

The following classifications are oilered in review of 
the factors discussed 
General Etiological Classification 

I Crjiitogenic 

II Secondan 

1 — chemical 

2 — mechanical 

2 — bacterial 

4 — psjchogemc 

5 — allergic 

G — phvsieal 

7 — metabolic 


Specific Etiological Classification 
A CrjTitogenic Pruritus Am — usuallv associated 
in VICIOUS cjcle with relief trauma (i e. 
scratching) 


B 


Local Rectal 
J — rectal constipation 

2 — fissure 

3 — fistula 


Factors 

mechanical (traumatic) 
chemical 

bacterial with later 
possibihtv of allergic 
and psjchogemc compli- 


) eating factors 

4 — crvptitis and papillitis 

5 — proctitis 


C Psv chogenic 

1 — hv steria 

2 — anal masturbation 

3 — other psvehoses 


D Traumatic 

1- scratch, ng Uechanicnl 

2 — rubbing of clothing J 


B 


Allergic 

1 — sensitization to bacterial toxins, fungi, or 
focal infections 

2 — foods 

3 — drugs, etc 

4 — eczemas 
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F Paiasitic 

1 — pirn' ovmi 

2 — ichotnonns 

3 — monilia 

•1 — funKi 

6 — itch mite'i 

G Thermal — ^\nlmth and associated peispiration 

tmomtiire) 

H Chemical 

1 — chemical in diapers (w ishiiip) infant piu- 
ritus 

2 — alhaline oi acid urine 

3 — self or piosciibed medications 

d — su eat 

5 — mine containing calcium oi oxalate cresHls 

G — urine of senile diibblinp 

1 Geneinl Metabolic 

1 — thvroid dysfunction 

2 — diabetes 

2 — kidne% disease 

4 — ^luer dise iso 

6 — anemia 

6 — ^Nitamin deficiencies 

J Reflex’ 

PHYSIOLOGY 

It IS impoiiant to consider the phisiologj of nei\e 
tissue in order that we mai properh interpiot the 
thoiapoutic appioach to a problem of pemicious ci jpto* 
genic piuritus am None tissue is distinguished 
chiefly bi its properties of excitability and a highh 
developed conductiviti Cxcitabiht> is determined bv 
the stiength of stimulus required to initiate an im- 
pulse, while conductnitv indicates the abiliti of the 
nen'e fiber to tiansmit that impulse The stimulus 
m IV be am chomic il, electiical mechanical oi othei 
exteinal force 

It IS impoitant to note that the inteiisiti of impulse 
in an> nerve fibei is probablv uni elated to the stiength 
of the exciting stimulus Thus, a fiber eithei resjionds 
with a maximum impulse oi does not lespond at all 
Excitabiiih caries fiom moment to moment and with 
the state of environment of the nerve fiber, but the all- 
oi-none phenomenon functions at all times Only a 
threshold stimulus, theiefore, is lequired to pioduce 
an impulse 

In a consideration of irritated perianal neive fibeis 
we must realize that the thieshold level of such fibeis 
IS, of necessity, much i educed Thus, even a minimal 
stimulus will pioduce a lesponse Further, in accord- 
ance wuth the all- 0 r-none lesponse of nerve fibei, even 
this minimal stimulus, a slight iiiitation perhaps by 
clothing 01 perspiration, will produce a maximal nerve 
impulse, a maikedly pi untie sensation 

tVhen a nerve fibei is poisoned woth a naicotic such 
as alcohol, oi, as in the tattoo tieatment, with mercuric 
sulphide (Cinnabar), the nervous impulse is di- 
minished or completely extinguished in the poisoned 
aiea But, after passing through such a region of im- 


paired conduction and emerging into a noimal nerve 
area the impulse lesumes its noimal higher level This 
IS in accoid with the all-or-none phenomenon The 
nerve fiber probably contributes the energy which 
keeps the impulse nctire and transmits it thiough 
nor mal nei ve areas at a normal level 

Thus, if the peiianal neives aie naicotired bv an 
oil-soluble or other long-acting anesthetic, no stimulus 
will mouse an impulse in the treated nerves However, 
as the naieosis begins to subside an} stimulus that 
will pass the alteiing threshold will be transmitted at 
full intensity ns soon as a non-nai cotized nerve area is 
reached At fust the threshold level is high, and 
stimuli of minimal intensitv that formerly produced a 
sev'ere pruiitic sensation cannot pass this thieshold 
level Only intense stimuli will do so Giaduallv, how- 
ever, as the anesthesia diminishes, lesser and lesser 
stimuli wall pass the low'eiing threshold and pioduce 
a pruiitic nerve impulse 

It IS not known which of the cutaneous sensoij end- 
oigans conducts the sensation of pruritus But whether 
it be the tactile corpuscles, the Pacinian corpuscles, 
the end bulbs of temper atuie oi the free neive ramifi- 
cations of p.iin, the leceptivity of that end-oigan must 
bo abolished for a prolonged period if we are to 
achieve clinical cuie of that piuiitus Pi untie, 
tiaumatizod skin must be put at lest Only at rest wull 
it repaii itself 

Natiiie IS kind Given an oppoitunitj it will lestoie 
diseased tissue to an appi oximation of normality 
That oppoitunitv is provided when we abolish the 
piuiitic neiwe impulses and put the injured tissue at 
rest This mav be accomplished bv sedation or nar- 
cosis Tins sedation niaj be local, goneial or both 
Tattoo tiauma acts to produce desquamation of path- 
ologicallj alteied tissue, and the meicuiic sulphide 
functions primarily by poisoning the receptor end- 
oigans and secondarilv by local antisepsis Neiwe 
undercutting operations abolish pruritic impulses, pro- 
vide the injured skin with healing time, and lemove 
the necessity foi vicious, self-inflicted sciatch-tiauma 
Thus, all of these techniques act to put the diseased 
skin at lest Natural powers of lepair are then dis- 
jilayed by this unhampered skin at rest 

Obviouslv, then, it is clinical] j important to utilize 
as many measures as possible to achieve our goal With 
this in mind I have densed the tattoo-neuiotomj tech- 
nique It must be evident that although the mercuric 
sulphide remains peimanently in the tissues of the 
tatooed area the sensoi j end-oi gans wall eventually i e- 
covei their conductmty Further, we must expect a 
continuation of the pruritus in any micioscopic 
skipped areas Inasmuch as only a minimal recovery 
will peimit stimuli to pass the altered thieshold level, 
and inasmuch as a minimal stimulus may produce a 
maximal response (all-oi-none phenomenon) it would 
be wise to further prolong the no-thieshold level time 
by combining subcutaneous neuiotomv W'lth the tattoo 
Thus the rationale of tattoo-neurotomy It obvuates 
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both rnicroscopic skipped areas and recoverj from 
poisoninp: 

THERAPY 

■^Ve will not here dwell upon the therapj of second- 
an' piuritus am Where the causal factor is discoaered 
it should, of couise, be treated We are here primarih 
concerned mth crjptogemc pruritus am Nor will we 
discuss the treatment of mild cases bi consen-ative 
measures such as ointments, injection of oil-soluble 
anesthetics, et cetera Our discussion will be limited 
to the therapj of pernicious crvptogemc pruritus am 
Let me preface mi remarks bi commenting upon 


therapj mai be emplojed without hospitahzation, or 
at most, one or two dajs of hospitalization, and it is 
a controlled procedure The operation of tattoo-neuro- 
tomv 13 equallj ambulatorj, and equally, if not more, 
effectue 

The treatment of piuritus ani bj tattoo was sug- 
gested bj the observation that cutaneous secondarv 
svphilides did not injolve skin areas that had been 
prenouslj tattooed red (ornamental designs) with 
mercuric sulphide (7) Since the mercurials are anti- 
septics ns well as spirocheticides, tattoo of the pruntic 
perianal skin with mercuric sulphide was emplojed for 



Fig 2 Note technique of holding the instrument, the 45 degree angle with the skin, straightening 
of penanal folds, and extent of tattoo 


alcohol injection therapj There is no doubt that if 
the pathological skin and nene tissue is remojed bj 
sloughing there wall be no pruritus during the period 
of pnmarj nerve narcosis and the period of secondarv 
tissue slough The regenerated nerve and skin tissue, 
after this period of relativ e rest, w ill be definitelv less 
susceptible to pruribc stimuli than the diseased tissue 
that it replaces However, there can also be no doubt 
that anj procedure inv’olving sloughing, repented 
abscess formation wnth its attendant incisions and 
drainages, and to an uncontrolled degree, is a non- 
surgical procedure Further, this technique demands 
hospitalization in the average case for a period of si\ 
weeks, and sometimes longer In comparison, tattoo 


the antiseptic action The therapy proved to be e - 
fectue in a high percentage of cases Mj own theory 
as to the physiologj involved has alreadj been dis- 
cussed 

The tattoo instrument has a speed of about 3,0 
vibrations per minute The needle bar holds eight o 
ten needles, a number arbitranlj chosen to present a - 
broad working surface The needles are very fine, are 
set in a single row and are adjusted to penetrate to a 
depth of two millimeters 

The instrument is held with the shaft between t e 
thumb, index and middle fingers, curving the ring M 
little fingers outward upon the patient’s skin The 
operator’s elbow is held close to his bodj in order o 
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avoid tiring the forearm and to gain bettei instiu- 
ment contiol The needles must foim a 45 degree angle 
with the skin This is so that they will penetrate 
oblique]} and will deposit the d 3 "e pai tides at the 
piopei depth 

Dye penetiation occuis chiefly with the stioke 
toward the diiection of the needle points Broad 
sweeps of tattoo aie produced by a back and foith 
motion Smallei aieas are touched up by a small-circle 
rotary technic Every perianal fold must be stiaight- 
ened and the skin kept undei constant tension while 
tattooing Skin tension may be maintained bv the 
operatoi’s left hand or by an assistant It is impoitant 


tattooing, the needle points are dipped into the d>o 
mixtuie 

Preparation of the patient is by shaiing the peri- 
anal region, washing the area with tincture of gieen 
soap, and painting foi antisepsis with iodine or 
tincture of metaphen follow'ed bv alcohol 

If the operation is to be perfoi med in the office, local 
anesthesia is piefened Oil soluble infiltration anes- 
thesia IS most suitable, for the prolonged post-oper- 
ative anesthesia obviates post-tattoo discomfort If 
hospitalization is deemed advisable a low spinal anes- 
thesia, using 60 mg of piocaine is best This gives 
complete sphinctei lelaxation so that the tattoo ma\ 



Fig 3 Note incisions at borders of tattoo area, and hemostat undei-cutting neurotomy 


to avoid constantly maintaining the instrument in one 
position or one path, for ulceration may thus result 
The entile perianal area must be caiefully tattooed 
and the tattoo must be smooth and uniform From 
time to time, w'hile tattooing, the treatment area must 
be wmshed with a sponge dipped in sterile water or in 
alcohol, to determine the area of take Bleeding, of 
course, must be constantly sponged 
The dve employed is mercuric sulphide (annabar) 
It IS an insoluble red powder A few cc of steiile dis- 
tilled watei, alcohol, solution of merthiolate or pio- 
caine, added to a small quantity of the dje will pro- 
vide a suitable paste Watei alone is adequate Added 
antiseptic or anesthetic action is obtained bv em- 
ploying the othei solutions From time to time, w’hile 


be easil} earned bejond the anal veige into the anal 
canal 

Among the oil-soluble anesthetics should be 
mentioned Anucaine, containing in each 6 cc procaine 
base 0 05 gm , butesin, (n-butyl-p-amino-benzoate, 
Abbott) 0 20 gm , benzvl alcohol 0 25 gm , and sw'eet 
almond oil qs 5 00 gm Rectocaine contains propjl 
amino benzoate, procaine base, and 5^^ benzjl alcohol 
in sesame oil Gabriel’s modified solution is oil of 
sweet almonds containing 0 6 per cent nupercaine, 1 0 
per cent phenol and 10 0 pei cent benzj 1 alcohol 
Morgan’s solution is peach keinel oil containing 16 
per cent procaine, G 0 per cent butesin, and 6 0 per cent 
benzjl alcohol Another fomula contains eucupm base 
0 2 pel cent, ethj laminobenzoate 3 0 per cent, benvzl 
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ilcohol 6 0 per cent and oil of sveet almond qs 
The anesthetic solution is warmed and then drawn 
into a tw’entj cc. Luer-Lok svringe with a two inch, 
twentj gauge needle A primaij procaine wheal is 
raised at the site through which the larger needle is 
to be inserted Infiltration is slow and e^en, fanwise, 
subcutaneous, and maj be started from anterior pos- 
terior and lateral points, injecting while withdrawing 
the needle If the entire area is to be tattooed at one 
treatment the complete circumferential injection will 
require at least 20 cc of solution The injection aiea 
must be thoroughl} massaged to preaent pooling 
The perianal aiea is then coated with an ointment 
Nupeicainal, lanolin or carbolated aaseline ma\ be 
emplojed The ointment serves to hold the d\e 
particles on the skin area during tattoo Tattoo mav 
then proceed as described (27, 28) It should be here 
emphasized that the tattoo must extend W'ell bcaond 
the pruritic zone for maMmum effectn eneas 

It will be recalled, from our discussion of physi- 
ologj, that microscopic skipped areas and recoverj 
from poisoning will reduce the percentage of cures 
The combined tattoo-ncurotoma technique was deaised 
to obaaate these two possibilities Subcutaneous 
neurotoma alone will giac a permanent cure in about 
sea'entj per cent of cases Tattoo alone has proa’cn ef- 
fectiae in about nineta per cent of cases In combi- 
nation the percentage of cure is still higher As aet 
there have been no failures but tatloo-neurotoma is 
too voung a procedure to eaaluate statisticilly At 
present I emploj tattoo-neurotoma to the eNclusion of 
all other techniques in the therapa of pernicious 
crjptogenic pruritus am (29) 

MHien the tattoo is completed the entiie area is pre- 
paied again ba painting with an antiseptic dae and re- 
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draping With a sharp knife a one-inch incision is 
carried through skin onla, backaa’ard oaer the perineum 
from a point directlj posterior to the anal aerge A 
similar incision is carried foraaard from a point an- 
terior to the anal verge. Curved skin incisions are de- 
scribed, avith their convexity laterally, for a length of 
one and one-half inches at each lateral margin of the 
tattoo area A hemostat is then introduced through 
one of these curaed incisions aaith its blades parallel 
to the skin surface and pointing toward the antenor 
midline incision The skin is separated from the 
subcutaneous tissue ba repeatedly opening the hemo- 
stat blades in this anterior quadrant until the blades 
issue freelv through the anterior midline incision The 
skin is elevated down to and including a small area of 
mucous membrane internal to the anal aerge m each 
of the four quadrants b> repeating the aboa'e pro- 
cedure This results in blunt severance of the subcu- 
taneous neraes, a subcutaneous neurotomj A tight 
pressure dressing completes the operation 

SUMMARY 

A neaa classification for piuntus am is suggested 
Diaision into "secondara pruritus am,” when the eti- 
ologj IS discoaerable, and “cra-ptogemc pruritus am,” 
for cases of undetermined etiologa, avould nmfj the 
literature and direct the practical therapeutic ap- 
proach 

The etiologa and phjsiologa of the disease is dis- 
cussed at length The author’s therapa of pernicious 
crj ptogenic pruntus am is described in detail Tattoo 
aanth mercuric sulphide, and the operation of tattoo- 
neurotomj are recommended as the procedures of 
choice 
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Tlie Effect of Dog’s Bile, Certain Bile Acids and India Ink on Bilirubinemia 

and the Excretion of Bromsulfalein* 


By 

A CANTAROW, M D 
and 

C W WIRTS, Jr, MDf 

PHILADELPHIA PENNSYLVANIA 


I N pievious communications (1), we have deseiibed 
a piocedure whereby the curve of elimination of 
biomsulfalein in the bile is detei mined simultaneously 
vith the degiee of its letention in the blood Data 
obtained in human subjects and bile-fistula dogs sup- 
port the hypothesis that a dual mechanism is involved 
in the removal of biomsulfalein fiom the oiganism 
The fiist phase, i e, its lapid lemoval fiom the blood, 
may possibly be largely a function of reticuloendothe- 
lial cell activity, while the second phase, i e , its ex- 
cretion in the bile, is probably a function of hepatic 
polygonal cell activity The following criteria weie es- 
tablished foi noimal excretion of the dye (lb) (a) 
no dve remains in the blood at the end of 30 minutes 
(2 mg pel kilogram dosage) , (b) the dje usually 
appeals in the bile during the fli'st 16 minutes, attains 
a maximum concentiation in 45-75 minutes, falling 
subsequently to a lelatively low level at 2 hours, (c) 
60-85% of the quantitj of dve injected is excieted in 
the bile in the first houi and 66-100% in the fiist 2 
hours 

This pioceduie has been employed in an in\esti- 
gation of the influence of administiation of dogs bile 
(chiefly sodium taurocholate) , sodium dehvdiocholate 
and sodium deoxycholate and "leticuloeiidothelial 
blockade” with India Ink upon the excretion of bi-om- 
sulfalein fiom the oiganism 

MATERIAL AND METHODS 
Studies were made upon 4 cholecY stectomized, bile 
fistula dogs, the bile diaining exteniallj Bile was 
collected in 16 minute samples over a period of 2 houis 
after intra\enous injection of 2 mg of bromsulfalein 
pel kilogram of bodv weight Blood was wathdrawm 

♦From the DopurtmenU of Mcdicino nnd Ph>Tiiolofry JefTereon 
Mcdlcol Collcjjo nnd the Ln^mton of niochoTnUtiT JefTcmon }{o^pltnl 
tR<ws V Pattcruon Fellow in GaAtro-Entctolocy 
Submitlcd Mnrch 1943 


fiom the femoial arteiv at the end of 30 minutes foi 
estimation of the degiee of dye letention and the 
seium biliiubin concentiation (2) The concentiation 
of biomsulfalein in the bile was detei mined bj i 
method desciibed elsewhere (la), emplo\ing 0 1 cc of 
bile, the final coloi leading being made with the 
Evehn photoelectric coloiimetei 

The studies w’ere made undei foui diffei ent expo 
mental conditions (1) normal liver function and bi' 
flow', (2) luei damage induced b% carbon tetra 
chloiide, (3) mild hepatic functional impairment in 
mediatelj aftei operation ( cholecc stectomc and bil 
fistula) , (4) incomplete bile stasis induced bv paD 
occlusion of diainage tube Aftei a peiiod of contrr 
obseivations under these conditions, the studies we 
repeated at inteivals, as indicated in Tables 1-5, afte 
administntion of dog bile (160-200 cc ) bj stom 
tube, sodium dehj drocholate^ (10 cc , 20% solution 
intiavenouslv nnd sodium deowcholatet (0 5 cc p' 
kilogiam of a 10% solution in 0 9% NaCl) intr 
venously These w ere administered usually at the ti 
of injection of bromsulfalein In some instances, 
indicated, sodium dehc di ocholate w is injected 2 hou 
befoie the dve One dog received intiaveiious i 
jections of India Ink (4 cc Higgins’ Ink in 16 cc 0 9 
NaCl) 1 houi before injection of biomsulfalein 

RESULTS 

The data aie presented in detail in Tables 1-5 a 
may be summarized as follows 
NORMAL LIVER FUNCTION AND BILE FLO' 
(Tables I and TI) 

Sodium Dchydrocholaie When gnen simultaneou 
with the biomsulfalein, the following phenomena 

4Wf nrp indebted to ilr Pnul de linen of RIedel-de linen Ine 
the Bodlum dehi droeholate (Decholln-Sodiura I nnd r<<lium deoi>eIi(i 
emplored in IhU Bludj* 
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curred (a) increase of about 200-500% in the 2-hour 
volume of bile, (b) decrease in the quantitj of dye 
excreted to about 3-10% of the control excretion in I 
houi and to about 5-10% of the control excretion in 2 
hours, (c) abnormal retention of dje in the blood, 
(d) increase in serum bilirubin concentration 
IVhen given 2 hours before injection of the brom- 
sulfalein, there was (a) no retention of dje in the 
blood, fb) no significant alteration in the volume of 
bile, (c) a questionable slight increase in serum bili- 
rubin concentration, (d) a decrease in the quantity of 
dj e excreted in the bile in 1 hour, but (e) normal dj e 
excretion in 2 hours 


Sodium Deoxycholate A slight degree of hemolysis 
occurred rather consistentlj , but no untoward reaction 
was observed There was an increase in the 2-hour 
volume of bile (to 200%), with no significant alter- 
ation in dye excretion in the bile or retention in the 
blood and no increase in serum bilirubin concentration 
Whole Bile There was a striking increase in the 2- 
hour bile volume (about 500%"), with no abnormalitj 
of d> e excretion in the bile or retention in the blood 
and no increase in serum bilirubin concentration 
Indta Ink (a) No significant alteration in 2-hour bile 
\olume, (b) striking decrease in dje excretion in the 
bile, (c) retention of dje in the blood, (d) significant 


Table I 

Dog uith normal hver function Difference between effects of administration of bile, sodtttm dehgdrocholate and 
sodium deoxycholate 
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Bile 160-200 cc, by ^tooineh tube at ttoio of Injection of dj-e. 

Sodloin debydrocholate 10 cc. of a 20'r wlation IntraNenouily with the dye onlcM othcrwljie ipeclfled, 
Sodltim deoxycholate 0 6 ec. pet krr 109<i aointfon In 0 NaCI at time of Injection of d>e 


Table II 

Dop with normal hver function Effect of adminiatration of India Ink (J> ce Higgins’ Ink in 16 cc 0 9% NaCl) 


intravenously, 1 hour before injection of dye 
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iixtrc.we in spium bilirubin conccntintion onh after 
repented dnih nijectioii'i 

INCOJIPLETE BILE STASIS 
(Table III) 

Sodmw DclnitHrochohtc When given simultancoush 
AMth the broniaulfiilein (a) intieane of lOO-'lOOfo in 
tlie 2'hoiir 1 ohmie of bile; (b) iiicreised c\cielion of 
die in the bile, (c) mere mod retention of dve in the 
blood, (d) increime in neium biliiubin concentmtion 
(not with 2 cc do‘>fige'> 

When guen 2 hours bcfoie the biomsulLilein (a) 


2G3 

inciease of about 100% in 2-houi bile volume, (b) m- 
ci eased excretion of dye in the bile, (c) no letention 
of dje in the blood, (d) incioase in serum bilnubm 
concentration 

Sodium Dcnxycholatc (a) Increase of about 100% in 
2-houi bile \oIume, (b) increased excretion of dye in 
the bile, (c) no retention of dye in the blood, (d) no 
significant iiiciease in seium biliiubin concentration 
As lepoited piecioush (lb), nitli partial obstiuc- 
tion to the flow of bile excietion of d>e in the bile 
diminishes some dajs before there is a demonstrable 
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Tabli hi 

Dog inth nicowpletc hih' sfnsm due to pnitial obstruction of dratnngc tube EffccU of odimnutioiion of sodium 
dcbydrocholatc and sodium deoriicholatc as indicated in Table I 


l)n> of 1 

1 'tperiment j 

Treatment 

1 

2 Hr nUo 
^ olumr 

Maximum 
Concentration Dye 

me '‘t j Milt 1 

Dy, R 

1 Hr 

pcu\cr> 

2 Hr . 

Sc 

Die 

*rum 

Bilirubin 



cc 


1 ; 

Ct 


'<■ 

me 

1 

1 1 


0 < i 

264 

45 

72 

fil i 

0 

0 I 


1 


lh2 1 

fO 1 

4G 

cs 

0 

0 1 

B 

1 


40 1 

99 


4S 

0 1 


■1 1 



44 

105 


u 

0 


6 



■•2 1 

120 ! 


18 

6 


G 


IS 4 

nr 1 

00 i 

27 

38 

1 

00 

* i 

1 

f 0 

188 

120 

< 

1< 

0 

0 c 

s 

t>odium ! 

dthjriroc'holntc 

2 bourf> brforr 

15 4 

233 

i 

29 

1 

C2 

0 

0 0 

n 


r 4 

21H 

103 

1 

papp— 


0 7 

10 

S(*dium 

dchydrocbolntc 

2 cc 

12 4 

200 

9D 

18 



0 4 

It 


r 0 

UT 1 

1 105 


18 1 



12 

{yxlium 

deoxyrhelate 

U K 

) 

Ifi4 ! 

1- _ <•«. 1 


HHHI 



13 


1 B K 

is ' 

00 1 

5 

2! 1 

0 f 

0 8 


Impaired liver funciiou due to CCl, 
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TiABLE IV 
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increase in the serum bilirubin concentration or 30- 
minute retention of dje in the blood 

HEPATIC DAMAGE DUE TO CARBON 
TETRACHLORIDE 
(Table IV) 

24-48 hours after administration of a toxic dose of 
carbon tetrachloride there occurred consistently (com- 
plete data not in table) (a) a decrease in the volume 
of bile, (b) marked decrease in the excretion of dje 
in the bile, most pronounced in the first hour, (c) 
comparatively slight retention of d>e in the blood and 
(d) slight increase in seium bilirubin concentration 
Improvement was noted at 48-72 hours The data in 
Table IV constitute the findings after prolonged ad- 
ministration of carbon tetrachloride 
Sodium Dehi/drocholate tVhen given simultaneouslj 
Avith the bromsulfalein (a) moderate increase in 2- 
hour bile volume, (b) no significant decrease in ex- 
cretion of dje in the bile, (c) questionable increase in 
retention of d\e in the blood, (d) questionable in- 
crease in serum bilirubin concentration 

When given 2 hours before injection of bromsulfa- 
lein slight increase in 2-houi bile volume, mth no ui- 
crease in serum bilirubin concentration or retention 
of dje in the blood 

Sodium Deoxycholatc Variable, slight increase in 2- 
hour bile volume, with no significant effect on ex- 
cretion of dve in the bile, serum bilirubin concentra- 
tion or retention of dye in the blood 
Whole Bile Striking increase (about 500%) in 2-hour 
bile volume, with no significant change in excretion of 
dje in the bile, serum bilirubin concentration or re- 
tention of dj e in the blood 

SPONTANEOUS POST-OPERATIVE IMPAIR- 
MENT OF LIVER FUNCTION 
(Table V) 

Sodium Deliydrocholate (a) Marked inciease in 2- 
hour bile v'olume, (b) marked decrease in excietion of 
dje in bile, (c) increased retention of dj'e in blood, 
(d) increase in serum bilirubin concenti-ation (except 
when bile had been given on the previous dav') 

Whole Btlc (a) Striking increase in 2-hour bile 


volume, (b) increased excretion of dje m bile, (c) 
no significant increase in serum bilirubin concentra- 
tion or in retention of dj e in blood 

COMSIENT 

It has been known for some time that choleresis in- 
duced by dehydrocholic acid is largely hydrocholeresis, 
1 e , an increased output of water with a decreased con- 
centration of solids Interest has centered chiefly m 
the effect of this agent on the excretion of cholic acid, 
which appears to be variable (3, 4, 5, 6, 7) Berman 
et al (4) found a consistent deciease in the 24-hour 
biliarv excretion of cholesterol following oral adminis- 
tration of 3-5 Gm of dehvdrocholic acid, there v\as no 
consistent alteration in the total excretion of bile pig- 
ment Other bile acids rather consistently increased 
the output of cholesterol in the bile. Increased bili- 
nibinuna was observed hr Adler et al (8) in jaundiced 
subjects following intravenous injection of sodium de- 
hj drocholate, and Wespi (9) reported that this agent 
caused more rapid removal of intravenously injected 
bilirubin from the blood stream and increased bili- 
rubinuria in rabbits On the other hand, Marengo and 
Massimello (10) and Pass (11) have observed an in- 
crease in serum bilirubin concentration after adminis- 
ti ation of sodium dehj drocholate Mills and Dragstedt 
(12) found that it had little or no effect on the rate of 
removal of intravenously injected bilirubin from the 
blood stream (dogs), but observed a significant delay 
in the rate of removal of bromsulfalein, injected 5 
minutes after the dehydrocholate (2 6 and 5 ec , 20% 
solution) 

The effects of sodium dehydrocholate in the present 
study differed strikingly from those of whole dog’s bile 
(chiefly sodium taurocholnte) or sodium deoxvcholate 
when given to noimnl bile-fistula dogs m quantities 
that produced comparable increases in the 2-hour bile 
volume During the period of choleresis produced bj 
the foimer there was an elevation of serum bilirubin 
concentration delay in the removal of bromsulfalein 
from the blood and marked depression of its excretion 
In the bile These phenomena were not observed 
during choleresis follovvung administration of either 


Table V 


Dog iwtli mild vnpaimueiit of liver fimctioii following operation Effects of admxmsti ation of bile and sodiitw 
dcliydrochotafc, as indicated in Table I 
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whole bile or deoxycholate These effects of sodium 
dehvdrocholate appeared to be i elated to its choleretic 
effect, inasmuch -as no increase in seium bilnubin con- 
centiation or 30-mmute dye retention was noted aftei 
2 hours and the delay in excietion of dye m the bile 
persisted for only 3 hours It is possible that studies 
of the degree of 5-minute letention of biomsulfalein 
in the blood might have revealed the peisistence of 
abnormalitv for a longei peiiod 

It IS apparent that the state of hepatic and bilian 
tract function influence to a remarkable degree the 
consequence of adminrstratron of these agents In the 
presence of mild post-operative spontaneous impaii- 
nrent of liver function, sodium dehydrocholate pro- 
duces essentially the same effects as in noimral animals 
(le, choleresis, biomsulfalein and bilirubin retention 
in the blood and impaired dje excietion in the bile), 
wheieas whole bile caused an increase in the late of 
excretion of d>e in the bile simultaneously with an in- 
crease in the 2-hour bile volume In the case of hepatic 
damage due to carbon tetiachloiide, however, although 
a marked inciease in 2-hour bile volume followed ad- 
ministration of whole bile and a model ate inciease 
followed dehydi ocholate, neither these agents nor de- 
ovs'cholate had any significant effect upon the degree 
of hihiubinemia oi dye retention or upon the late of 
excretion of dye in the bile The reason for these 
divergent findings in these twm types of hepatic 
functional impairment is not cleai It may be due 
merely to a difference in the seventi of hepatocellular 
damage, but it mav pohsiblj' be i elated to the oc- 
cuirence of impaument of function of the Kupffei 
cells in addition to that of polygonal cells in caibon 
tetrachloride poisoning (13) 

The findings followung administration of dehydio- 
cholate in the presence of partial bile stasis differed 
strikingly fiom those obtained with this agent undei 
otliei conditions, m that moderate clioleiesis, increased 
bilii ubinemia and retention of bromsulfalein in the 
blood weie accompanied by a striking increase in the 
concentiation and late of excretion of the dve in the 
bile This acceleration of dye excietion m the bile was 
more pronounced duiing the second to fourth hours, 
choleresis persisting duiing this period, in contrast to 
its eaiher subsidence in normal animals On the basis 
of these obseiwations, two conclusions aie suggested 
(a) The late of excietion of bromsulfalein in the hile 
mav be influenced independently of the late of its le- 
moval from the blood, this was also suggested by 
previous findings in partial bile stasis (lb) (b) 
Whereas, under otbeiwise normal conditions of bile 
flow’ choleresis induced by dehvdrocholate is accompa- 
nied bv inhibition of excietion of bromsulfalein m the 
bile, the relationship is piobably not one of cause and 
effect, the two phenomena being peihaps due to a 
common cause w'hich does not operate in the same 
manner undei conditions of partial bile stasis Adlers- 
berg and Neubauer (14) believed that dehydrochohc 
acid rs excreted prefeientially in the bile, decreasing 


the concentration of other bile constituents This does 
not appeal to be necessaiily the case under abnormal 
conditions 

The findings obtained aftei injection of India Ink 
are m accord rvith those of other investigators (12, 
16, 16, 17, 18), which suggest that cells of the leticu- 
loendothelial system play an important part in the 
lemoval of halogenated phthaleins fiom the blood 
stream Whether oi not the decreased rate of elimi- 
nation of the dye in the bile is secondary to inter- 
ference wuth leticuloendothelial cell_ function caused 
by India Ink cannot be stated on the basis of available 
data The obseiwation of Yonemuia (19) is also 
coiioboiated that admimstiation of India Ink has no 
significant influence upon the volume of bile 

SUMMARY 

Choleiesis following intiavenous injection of sodium 
dehjdi ocholate in a normal bile-fistula dog was ac- 
companied by (a) increase in serum bilii’ubin con- 
centration, (b) delayed removal of bromsulfalein from 
the blood and (c) diminished rate of excretion of 
biomsulfalein in the bile These effects weie not ob- 
seived 2-3 hours after injection and did not accompany 
the increased flow of bile induced by administration of 
dog’s bile or sodium deoxycholate The same phe- 
nomena follow’ed admimstiation of dehydrocholate to 
a dog with a mild degree of spontaneous post-opeiative 
impaument of liver function In this dog, excietion 
of biomsulfalein in the bile was increased by oivil ad- 
ministration of whole bile 

In a bile-fistula dog wuth severe impairment of hvei 
function induced bj caibon tetiachlonde, the 2-houi 
bile volume inci eased moderately aftei admimstiation 
of whole bile and dehvdi ocholate, but neithei these 
agents noi sodium deox-j cholate had any significant 
influence upon the level of serum biliiubin, the degree 
of retention of biomsulfalein in the blood oi the rate 
of excietion of dje in the bile 

In the presence of paitial bile stasis, administration 
of sodium dehydi ocholate was followed by (a) moder- 
ate choleiesis, (b) inciease m serum bilirubin con- 
centration and (c) delayed lemoval of biomsulfalein 
from the blood, but, in sharp contrast to the findings 
in normal animals, theie w^as (d) a simultaneous in- 
crease in the rate of excretion of dye in the bile These 
effects, with the exception of dye retention in the 
blood, w>ere also observed during the second 2-hour 
peiiod after injection of dehydi ocholate Excretion of 
dye in the bile was also increased after injection of 
sodium deoxycholate in the presence of partial bile 
stasis The possible significance of these observations 
is discussed 

Intravenous injection of India Ink was followed by 
an increase in serum bilirubin concentiation, delajed 
removal of biomsulfalein fiom the blood and di- 
minished rate of excretion of dve in the bile, wuth no 
significant alteration in the 2-houi bile volume 



2G6 


American Journal oI' Digestive Diseases 


\ OLVUZ 10 
Nummb 7 


REFERENCES 


lo Cantorow, Aj and Wirts, C W , Jr Studies of tlio 
Excretion of Bromsulfnlein in the Bile Pfoc Soc 
Exper Biol and Med , 47 264, 1141 
b Wirts, C W , Jr nnd Cnntarois, A. A Studi of the 
Excretion of Bromsulphtholein in the Bile Am J 
Dig Dts , 9 101, 1942 

2 Mnlloj, n T nnd Eieljn, K A The Determination 

of Bilirubin with the Photoelectric Colorimeter J 
Biol Chem , 119 481, 1937 

3 Reinhold, J G and Wilson, D W The Acid base 

Composition of Bile Am J Phyoiol 107 400, 1934 

4 Berman, A L , Snnpp, E , Ivj, A C , Athinson, A J 

nnd Hough, V S The Effect of Various Bile 
Acids on the Volume and Certain Constituents of 
Bile Am J Big Dts, 7 333, 1940 

6 Schmidt, C R , Bcnrell, J M , Atkinson, A J nnd 

A C The Effect of Therapeutic Agents on 
the Volume nnd the Constituents of Bile Am J 
Dig Dm , 5 G13, 1938 

C Doubilet, H Hepatic Excretion in Dog Following 
Ora? Administration of Various Bile Acids Proc 
Soc Exper Biol and Med , 3G 087, 1937 

7 Riegel, C, Ra\din, I S nnd Pnishnnkin, 51 Effect 

of Sodium Dohydrocholnte (Dccholin) on Biie Sait, 
Chloride nnd Cholesterol of Bile in Dogs Proc 
Soc Exper Biol and Med. 41 392, 1939 

8 Adler, A , Solti, J , Ilermer, J nnd Schmid, E 

Action of Bile Acids in Organism Denlech med 
Wchnschr, 51 1089, 1926 

9 Vespi, H Experimentclle Untersuchungen Ober die 

Bceinflussing der Bilirubinnusscheidund im Unn 
Dutch Gallensfiuro A/iiu IFc/insc/ir, 14 1820, 1936 
10 Marengo, G nnd Mnssimello, F Der Einfluss der 
Taehidrolo-Dccholin Mischspritzc auf die Bilirubi 
nhmie und die Diurcse Arc/i / irper Path ii 
Pharm , 178 486, 1936 


11 Pass, I J Quoted bv AVntson, C J , m Dowmey’s 

Handbook of Hematology, Hoeber, Inc , N Y , Vol 
1, p 2478, 1938 

12 5Iills, 51 A nnd Drngstedt, C A Removal of Intra- 

venously Injected Bromsulfnlein from the Blood 
Stream of the Dog Arch Ini Med, 02 216, 1938 

13 Cnntnrow, A, Stewart, H L nnd Morgan, D R 

Experimental Carbon Tetrachloride Poisoning in 
the Cat I The Influence of Calcium Adminis- 
tration J Pharmacol and Expo Thcrap., 63 163, 
1938 

14 Adlorsberg, D nnd Neubaucr, E Influence of Ad- 

ministration of Dehjdrocholic Acid on Bile, Blood 
and Urine /Ischr f d gis exper Med., 48 29i, 
1920 

16 5Iills, 51 A nnd Drngstedt, C A Bromsulfnlein 

Die Retention Test ns a 5Ieasure of Functional 
Aclii ity of Reticulo Endolhelinl Sj’stem Proc Soc 
Exjiei Btnl and jMcd , 34 228, 1936 
10 Donath, F and SnxI P Clinical, Expenmcntal and 
Pharmacologic Studies on Interceptne Function of 
Reticuloendothelial Sjstem TTfcn Arch f inn 
Med, 13 7, 1927 

17 Schellong, F nnd Eisler B Experimentelle Beitrfige 

rur FunktionsprQfung der Leber und Rcticoloendo- 
thclinlen Apparatus mit Fnrbstoffen, der klinischc 
Wert der Lcberfuiiktionsprflfung mit Tetrachlor 
phenolphthalein Ztschr f d gee exper Med 
68 738 1928 

18 Klein, R I nnd Levinson, S A Removal of Brom 

Rulfnlcin from the Blood Stream by the Reticulo- 
Endothclml Svstem Proc Soe Exper Biol and 
Med 31-179, 1933 

19 lonemurn, S tlbcr die Gallensnurcbildung J 

Binchem 7 101, 1926 


Some Effects of 


High Fat Diets on intestinal Elimination. 1 


By 

HELEN L WIKOFF, Ph D . SA5IUEL D KOONCE 51 S t 
and 

H JANE SIcGUIRE, 51 S t 
COLUJlDUS OHIO 


I N a recent investigation conducted in this Depart- 
ment (1), human subjects were put on diets con- 
taining large amounts of fried foods pastries nnd 
other fat-rich foods Seveinl of the individuals who 
participated in the experiment noticed intestinal ef- 
fects as a result of the diet. Some of these persons 
experienced diarrhea and others were constipated 
Because of the conflicting nature of these symptoms, 
a thorough search of the literature was made to learn 
what had been reported with regard to the effects of 
high fat diets on intestinal elimination Chief work 
found was that of 5Irs F H Smith (2), of the 5Iavo 
Clinic who introduced a high fat diet for the treatment 

♦From the Dcpnrtmcnt of PhTilolojriral ChemUtry The Ohio State 
Unlveryity College of Medicine Aided by a jrmnt from the Comly 
Research Fond of the Ohio State Uni\*er»ity 

tComly Research FeUow in Physiolofdcal Chemistry The Ohio SUle 
University 198ft-1040 , „ 

JComly Research Fellow in Physiological Chemistry The Ohio State 
University 1540.1041 

Submitted March 28 1948 


of constipation The fattj foods used in large quanti- 
ties bj 5Irs Smith were cream, butter and mnvonnaise 
(85% fat) 5IcLcster (3) commenting on the 5Iaxo 
diet, states that too much fat will cause diarrhea or 
perhaps diarrhea alternating with spastic consti- 
pation, but gives no clinical evidence in support of his 
claim He prohibits the use of fattv or greasj foods in 
the treatment of an irritable colon (4) The late Dr 
Bridges also recognized that the Majo diet had merit 
in some cases, but stated that in his experience those 
patients able to tolerate a diet high in fat were in the 
minoritj For the treatment of constipation (6) he 
advised the omission of fried foods, pastries, and 
other fnt-rich toods such as were included in the diets 
which gave rise to the contradictorv sjTnptoms m the 
persons participating in the experiments conducted in 
this Department, 
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For many yeais, it has been assumed that the foi- 
mation of insoluble soaps in the intestine is a factoi 
in the production of constipation Bosworth, Bowditch 
and Giblin (6) , in a study of infant diets, found that 
the formation of insoluble soaps was due to the 
calcium content of ingested milk On the other hand 
Teller (7), in a study of adult diets, found the for- 
mation of soaps was correlated with the presence of a 
large excess of fatty acids in the intestine Both he 
and Zuckei (8) also noted that the acid-base balance 
of the body determined the extent of calcium excretion 
in the feces 

Th^se rather meager data do not explain to our 
satisfaction whv some subjects experienced diarrhea, 
others constipation, and still others were not affected 
at all when the same heavy fat diet was eaten by all 
who participated in the experiment descnbed above 
Some physicians claim that constipation is a subjective 
symptom in humans and may be brought about by the 
patient himself, while diarrhea is an objective symp- 
tom beyond the control of the patient However, no 
such claim is made in the case of animals 

Because white rats thrive on relatively unvaried 
diets, it was decided to conduct some feeding experi- 
ments in which increasing amounts of various fats 
were to be added to an adequate basic lat diet The 
production of either constipation or diarrhea in these 
animals wmuld not be subject to then mental condition 
and collection of the total amount of feces excreted 
could be easily managed for fat analyses 

PROCEDURE 

Two groups of five rats each, one consisting of five 
females, the other of five males, weie fed the exiieri- 
mental diets Whenever possible, litter mates were 
selected for the groups, otherwise, rats of approxi- 
mately the same age were used Only those rats which 
appeared to be normal in every respect were placed on 
the experimental diets w'hile then appearance and be- 
havior was carefully watched throughout the experi- 
ment Aside from variations in diet, the entire colony 
of rats used vvas subjected to the same conditions 

The experimental diets vveie prepared from Purina 
Laboratory Chow* large checkers, a standard animal 


*Chcnncal analysts — Putina Dog Chow 
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food designed to provide the animal with a well- 
balanced diet This mateiial fed to all of the control 
animals and to the experimental animals vv'hen not on 
special diets, vvas consumed at a rate of approximately 
0 90 pounds per month per adult lat 

In the preparation of special diets, the Purina 
Labor atoiy Chow was ground to a fine powder in a 
powei mill, a small quantity of water then added to 
the powdei and the whole mass thoroughly mixed in 
a laige mortal The fatty oil oi fat (melted on a 
vvatei bath) was next added slowly to this material 
with constant stining The resulting mixtuie, after 
being thoioughly homogenized both with a pestle and 
by hand, lesembled a stiff dough which vvas spread in 
pans and cut into small pieces resembling the original 
checkei-s In order to prevent mold formation on the 
food, the pans were placed in a lefiigeiatoi where, 
after a few hour’s, the dough became stiff and brittle 
resembling the textuie of the oiiginal checkera The 
weights of oil or fat and the weight of diy powder 
were carefully measuied before mixing to insure the 
pioper percentage of fat in the mix 
'V\'hi]e the rats were being fed the expeiimental diets 
they -n’ere kept m individual metabolism cages with 
false wire mesh bottoms to facilitate collection of 
feces and to prevent contamination of feces with food 
The feces accumulating during the fiist foity-eight 
homs aftei the initiation of a special diet were always 
weighed and discarded Feeding of the special diet 
was continued foi one week during which time the 
total amounts of feces eliminated weie collected sepa- 
rately from each cage and weighed 
The weights of the animals used in the expeiiments 
weie also carefully noted, both immediately befoie and 
at the conclusion of a special diet As soon as a test 
feeding peiiod was ended, the animal was fed the 
standard diet for at least one week before being fed 
another test fat 

Before analyses weie made, the feces vveie sepa- 
lated from foreign particles, such as food oi haii, and 
were ground without diving in a mortal to a homo- 
genous mass, sometimes pulpj, sometimes powdery 
In order that all fat deteiminations might be re- 
ported on a dry basis, moisture deteiminations were 
made by drying the giound mateiial to constant 
weight in an oven at 110° C , approximately 120 hours 
being requiied For the actual fat determinations, 
neutral and acidulated* ether exffiacts of the ground 
mateiial were made Since the w'oik of Saxon (9), as 
well as that of Fowweather (10) , has shown that moie 
accuiate lesults are obtained by wet methods, the 
matenal to be extracted vvas not previously dried 
The extractions were made in the ordinary type of 
Soxhiet apparatus of Pyrex glass, fitted throughout 
with ground glass joints Thimbles of size 43 x 123 
mm were used, the samples being carefully wrapped 
m filter paper m addition to the use of a plug of cotton 
in the thimble to pi event the mechanical loss of 
particles T he extractors were protected from the 

*0 1 N solntlon of dry HCl Bna In nnhydrons ether 
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Vfrt ijjr ft 

i ! xrrji ' 


itmo'?i)Upre 1)\ <nleiuin rhloiidt dr\iiif' nttnilixl 

to the end of the reflux coiuli'n*^i.rh TJiirie houre wi n 
found to }ic the optimum purlod lor t.(imrkt< <\- 
tnicUon of the Iipida 

Tlie other extriLlfl confJlined lonHidi nbh imouniH 
of diirh coIouhI wutei aohihle nmtirlnl Punficnlion 
was cfToLled Ji\ evapor'ilintt tlu etlici nnd e^tnitllnF 
the residum with pttroh um i ttier lor six to i ij-hl 
hours lit irom dO-GO- ( , « tnmljflention of tlu nullmd 
of HJII nnd Bloor (111 The wcii-hts of puriro>d inn- 
tirftd'! weu then determSmd 

IVinoiit in tlu nialerlnl iiblniiud 1)\ (xlnetioii with 
neutrnl rtlur amio niutml fnla f,itf\ luidt mil tm- 
euponiflubk inntter, Tlu 'uitl ttlur i xlmcl eonsHted 
of tlie rii<t\ acids nntrfiinlh pn >;• nf in «cnfi< fii „d* 
dition to the nubntnncis found (n thi nmird ether < x- 
trict Extrniln mndi with arid ether aft* r priMou-- 
reinot tl of the tuutud fat'- fatt\ add-* aiul i>nnn|»iitii- 
fuihk in liter with tuutrnl dher, contuiud tin lut'x 
nudn from tlie eonpn An n cliitk nirnifmi tUih \nlui 
the dilToienco belwivn tin mIiics for Ihi total add 
ether extracts nml tlu nculrnl etiii i i ' Irni tc could nho 
Ik used in a mnnure of the fatti nenii luM un In- 
noluble Minpn 

Iwhiic minihern of all punfud ivtmda (muHul 
ether raid ether and nmpni v ere ddnnitnixl b\ ihi 
W ijs method 

nist LESION AND ur'ti ri-n 

Ilec itise hrd had Ikmi tin lipid which had produnnl 
nioni of the erratic r*>'iiftn (with n'^peci to Infi itin il 
dimination ) in tin ca**! of Jiunuui'* entinj. hif,h ''•i 
diets, lard w IS thi first fat uldml to Ilk atandnrd dirts 
fed to the. ilbmo rnts Oh-o rvatnins utpr* m td< when 
iliits contninmn fi\e, tin tlttixa and twenic jier cent 
added laid were fwl However, in no t i^p w.in e ithi r 
dnrrhci oi constipation proehictd lii Hu rat 

Anaivses of the fee* s r<\r iled nmnll hut prnduallv 
lucre isinp imounts of fats pn'sent a* the hnl content 
of the mt diet was incnascd iTnlih li 11K(W 

wise incrvasod with flu tnt content of the diet IcMline 
numbers of the soaps formed were much less ni overv 
case than for the cot respondnip total fat evtiactn indi- 
cntinp a pieatcr tendonev for the form illon of snlu 
rated soips than for the formation of unsatumfeel 
soaps 


Slate none of the rats h ul expcneiiced either dim- 
rhea or consnpnlJon after ejetinp diets rich in lard 
a* veral either dii In tatli eontainmp ten per cent of th* 
ndihd fat em oil v ere fed Includ'd amonp Ih'se ma- 
te rials weme ordinan celihle fats or oils micb’ju olive 
oil tcirn oil, i ottoiisiaxl edl ttul Crlsco Heiwevtr the 
ratP railed no pirtlcuhr objection to other adele-d f/tin 
enel nils siuh as rocevi butter bajbcrrv tallow Jnoti 
hiede>n oiul linseed oil vvhicli an not ordinanlv re 
rnr'Ieei ns nrtielrs of th* Aim man diet 

\Mth th* exception of the diets containinK ten per 
vent tiddi-d eocu i butler or t> n per cent nddcal Inyb-rn 
tallow none eaufid nnv unu‘'in) etTeat on intcsimi) 
(liminntloii In Hu rat Simtlar results followi-l vhen 
twiiilv pi f eeiit of tbc various f.its wire iihkd to th- 
elitis tfari cal rotisiijailion with <]a> tedorial sUiolv 
V ns )>reyltieHl b> Hie iddition of eiHur tin or Iwentv 
pel 11‘ni liajberrv tallaw eer coeoa biitbr to the die*,™ 
Adel* <i edlve oil eoltonsiisl oil corn oH f nsria or even 
bn-ied *nl <ild not niftel elimination in llm rat 
As 1 (iDi oi tlu liiph fit etulr had produced diarrrea 
m eiur rats, wr tu’pnn to Fusfsx' th it tlu* int* dine of 
a rat minhl react difTirenttv ‘uward fit than the m- 
ti itiiu III a liuinaii We therefore adminl-t* red 2 v* 
da-* s of castor oil lu siotnacb iuIk to n rroup of ra‘* 
but ' I re uintiiis to tmesluea eh iimbca or ew n a mild 
laxatlM* I tr'xt Mmihr resul's w.re oiitained when 2 
re do-'cs of th*' fnUv oii- list vl in Tntile II were piven 
(ij etoai ,rh lulu ‘o rabs >-lTict ihi do"( of vaster nfl 
idinimden'd to the rats •vns at Ica-l a huidresl 'intei 
the eictsa piven te* liutnatw (bisud on bodv wi-ephtj it 
vicms re a on ilih to eoixludc Hint the in e 'inc- etf 
rats lio no re ict teiwaros fattv euN m thv *ame 
n inner ns Hu iniistir* a eif humaii« 

In 'h> two iiistriiuvs where constipaiiun resulted 
(liiivLern t illiiw and iwoa butt* rt the iiiaia'ilv o'" 
siKijrs pn scat in tlie fcacs was much j.restirlhan after 
fcuelinp Hu St inelard conlrvil diet fTalde U) or the 
other tis* fats That these soaps ct'ii-'lste-d pnncipall' 
of saturatesl mnti nat was uheiwn b\ th* low iodine 
numb* rs Because the it*dine numtiers of Iwabern 
tallovv (lOi and csxs>a butter wire lower than 

tin iiKiin*' numlur of nnv of the otbir fat* fed it oc- 
curred to us that the presence of saturated eicirts in 
the fat mipht be responsible for the production oi 
fonstip itioii 


Tauiv 1 

Qiinniitwi and leiefiiic nianbers of the fat fxtmetid from fti:c<=: of alioHn rat'^ fed lard iii a lemared ejireintifue 
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Since M-e had some tnbutjnn on hand, feedings of 
the standard diet with five, ten, fifteen and twentv pei 
cent added tribuhnin weie next made Howevei, in no 
instance nas the intestinal elimination of the lats 
affected The fat content of the feces, during the feed- 
ing of added tributiiin "was also similai to that of 
the control peiiod (Table III) 

Fi om these data, it appears that the feeding of satu- 


lated fats does not necessaiilj lesiilt in the production 
of constipation in ints 

Since no special seaich of the liteiatuie had been 
made at the time tiibutMin was fed, we were unawaie 
that Eckstein (12) had been unable to feed the com- 
pound to lats used in metabolism studies AcCoiding 
to his statement, the lats disliked the bittei taste of 
tnbutviin and they refused to eat diets consisting of 


Table ll 

QimnUhes and wdine tinmbei’i of fat extmcted ftom feces of lats fed diets containing ten and twenty pei cent 
added fats 


Fat Extracted 


Iodine Numbers 



Neutral 

Acid 

Soap b> 

Sonp b> 

Invested i 

Neutral 

Acfd Ether 

Soap 

Diet 

Ether 

1 

[ Ether 

1 Dlftcronco 

Extraction 

Fat 

Fat Fxtrect 

Extract 

Extract 
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4 8 

1 0 

0 8 
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BO 2 

37 0 

lOo-f oIUo oil 
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1 G 
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Knuced oil 

89 


I a 

55 1 

106 0 

SD S 



SOTc llnjced oil 

6 1 


2 1 

1 28 

106 0 

DC 8 


34 1 

Control 
lOr?. cocoa 

1 

32 1 

4 0 


1 1 ! 


78 9 

01 S 


butter 

20<^ cocoa 

4 1 1 

18 2 1 

14 1 

81 

38 3 

06 3 

25 0 

7 3 

batter 1 

1 

171 

27 8 1 

10 7 

19 1 

38 3 

32 2 1 

22 6 

SO 

Control 

10*^ cottonseed 

4 51 

5 18 

1 

67 

1 51 { 

— 

07 03 

C2 84 

40 16 

oil 

20 *^ cottonseed 

7 26 

S 37 

1 12 

1 86 

109 

GO 30 

54 20 

49 12 

oil 

7 38 

10 42 

3 04 

5 00 

109 ' 

1 

03 86 

54 68 

67 29 

Control 

111% menhaden 

7 6G 

8 77 

1 11 

1 19 

i 

G4 1 

53 2 

29 5 

oil 

20% menhaden ' 

9 4G 

11 53 

1 07 

1 22 

154 

OC G 

50 4 

38 G 

oU 


17 14 

6 40 

3 28 

164 

73 2 

48 8 

26 7 

Control 

10 % bayberry 

4 2S 

5 64 

1 36 

2 04 

— 

I 

6b 8 

48 0 

1 17 0 

tniloo^ 

£0% ba> berry 
talloTv 

5 80 

21 51 

15 G2 

14 23 

1 0 

40 1 

15 7 

10 8 

7 07 1 

1 

27 08 j 

20 01 

1 

21 43 

1 1 


38 5 

12 6 

16 4 
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Table III 





Wmntities and iodine vumbcis of the fat cxtiacted from feces of albino mts fed tiibiitynn 

in measuied quantities 


Neutral 

Ether 

% Fat Extracted 



Iodine Numbera 

— ~= 



Acid 

Ether 

Soap b> 
Dlfferonco 

Soap b> 
Extraction 

Added 

Tributyrin 

Neutral 

Ether 

Acid 

Fther 

Soap 

Extract 

Control 

0% Trlhutyrin 
lOT Tributjrin 

Tnbutj-rln 
SOv-c Trlbuti-nn 


6 02 

7 37 

7 63 

6 0S 

G 42 

1 

B 

0 92 

0 95 

1 06 

1 29 

1 15 

06 

0 G 

0 6 

0 6 

47 3 

49 2 

43 7 

48 6 

69 6 

04 2 

52 7 

SO 1 

46 9 

62^ 

48 0 

61 7 

40 4 

62 4 

40 2 
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55 ^ tnbutjnn added to a mixture of vegex, salt mix- 
ture, casein, gelatin and starch Dumb (13) fed rats 
diets containing approximateh 9% tnbutjnn added 
to mixtuies of lard, starcb, casein, jeast, salt mixture 
and ground paper Despite the fact that his experi- 
ments were run for about three n eeks and no ill effects 
recorded, Davis nevertheless claimed tnbutjnn to be 
toxic to rats because the Intrapentoneal injection of 
10 cc hilled the rat within an hour Although these 
experiments haie no direct bearing" on our work, it 
should be noted that our lats relished their diets, e\en 
•nhen 20% tnbutj’nn nas added Furtheimore, no 
toMciti of anj hind was apparent 

SUJIhlARY 

1 Measured amounts of test fats mixed mth a 
standard rat food (Purina Chow Checkei-s) weie fed 
to white rats in order to see whethei intestinal elimi- 
nation would be affected b\ the added fat 

2 Ten and tuentv per cent additions of lard, 
cottonseed oil, olive oil, linseed oil, menhaden oil, 
Crisco, bavberrj' tallow, cocoa butter or tnbutiTin to 
the standaid rat food were the combinations fed 

3 Fiom the rat feces collected during the feeding 
experiments, the following three fractions weie sepa- 
1 ated Total lipid content, soap fat, lipid content other 
than soap fat Iodine numbers were run on each of 
the fractions 

4 Constipation resulted from feeding the rats 
mixtures of standard rat food with cocoa butter and 
with the baaberrj’’ tallow, in both ten and twenti per 
cent levels 


VOUJME 10 
Ndmuoj 7 

5 Jlore soap was present in the feces following 
the diets which had produced constipation than in any 
other cases 

6 The added fats which caused constipation (cocoa 
butter and bavberry tallow) had lower iodine numbers 
than the other fats fed The onlj exception was tn- 
buh'rin, which had no effect on elimination and had 
practicallj no iodine number The iodine numbers of 
the soaps isolated from the feces of the constipated 
animals were much low'er than in anj^ other case 

7 None of the other fats fed produced any effects 
on intestinal elimination in the rats Diarrhea could 
not be produced by feeding fats to rats, no laxative 
action was noted e\en when 2 cc doses of castor oil 
were gnen bv stomach tube 

8 Diets consisting of twenty per cent tnbutyrm 
added to standard rat food w'ere relished bv rats, al- 
though previous in% estigators ha\e reported tnbutjTin 
as toxic and so distasteful that rats lefused to eat 
concenti-ations of as low as 6% tnbutjnn added to a 
standaid mt food 

CONCLUSIONS 

Although these experiments do not show to our 
satisfaction whj people eating high fat diets ex- 
perienced a \arietv of intestinal results, we have 
shown that constipation can be produced in a rat fed 
certain tvpes of fat. However, rats are unsuitable for 
studies of the possible production of diarrhea bj high 
fat diets since castor oil itself is shown to have no 
loxatiie action on the rat. 
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Cardiospasm' Successful Treatment by Esophagogastrostomy 


By 

JACOB LICHSTEINt 

PHILADELPHIA, PENNS\LVAKLA 


INTRODUCTION 

I T IS geneiallj agreed that the medical treatment 
of cardiospasm is effective in two-thirds of all cases 
when complete dilatation of the cardiospasm is ade- 
quateU accomplished Howeier, since fully one-thiid 
of all cases do not respond to conseiwative thei-apy, 
surgical intervention must at one time or another be 
considered Contmiy to general opinion, statistics on 
the operatiie risk show only a slightly lowei mortality 
than that which prevails when large gioups of patients 
are treated without anj lecourse to radical measuies 
( 1 ) 

Great strides have been made in recent yeais in 
the surgical approach to the theiapy of cardiospasm 
Esophagogastrostomj as an attempt to lelieve the 
symptoms by short-circuiting the caidia has evolved 
as the end result of a succession of opeiations over the 
years To the ninetj’-nine cases collected bj Ochsnei 
(1) thus operated upon, tn'o of which cases he pei- 
formed, ne herewth add a lepoit of the successful use 
of esophagogastrostomy in a case of long-standing 
achalasia in which all other methods aftei thoiough 
trial produced no results 


ETIOLOGY OF CARDIOSPASM 
A consideration of the possible etiologic factors in- 
\ol\ed IS necessary for an adequate appraisal of the 
attempts at treatment of this interesting condition 
One of the earliest concepts was proposed by Einhoin 
and Rolleston (2) They believed that cardiospasm 
was due to failure of the cardra to relax imther than 
actual spasm This uas considered due to inhibition 
of the contraction of the longitudinal muscle fibers 
For this reason, the teim "achalasia” has found its 
place in the literature 

The “pmchcock” theory advanced by Jackson (S) 
conceives of the diaphragmatic musculature acting 
upon the hiatal opening so as to pinch the esophagus 
much as a pmchcock closes the rubber tubing of a 
buret He ascribes the disorder to the incoordinate 
failure of the diaphragmatic pmchcock to open 
normally in the cycle of deglutition -without the neces- 
sary presence of spasm On this basis, he prefers the 
term "preventriculosis ” 

Vinson (4) is of the opinion that cardiospasm is a 
disturbance of the nerve-muscle mechanism of the 
esophagus and cardia produced by degenerative 
changes tn the vagal nerve supply resulting in over- 
action of the sympathetic fibres 
Endence is presented bv Eduardo Etzel (6) from a 

Philadelphia Pcnnsylvapla. 


clinical experience of 170 cases favoring the thesis 
that this disease complex is caused by a chronic or 
intermittent Vitamin deficiency and is a manifes- 
tation of a degenerative disease of the autonomic 
intramural neiwous svstera 

Experimental and clinical evidence accumulated in 
recent years points to the disturbance as being one 
due to degenerative changes involving the ganglion 
cells of the plexus of Auerbach (G) Landrum in 
studying a series of cases of cardiospasm micioscopi- 
callv found no evidence of hyperliophy of the cardiac 
sphmctei but in all cases observed a marked loss oi 
complete absence of the ganglion cells of the mj enteric 
plexus (7) 

Accoiding to Knight, experimental bilateial vagal 
section 1 eproduced m cats the clinical and pathological 
picture of achalasia and on this basis he advocated the 
use of s\ mpathectomy as a therapeutic procedure (8, 
9) In the human, he showed that the siunpathetic 
supply to the cardiac sphincter derives fiom the left 
side of the celiac plexus and was distributed along the 
left gastiic aiteiy Consequently, the excision of this 
arter\ and the sunoundmg fat and neivous tissue has 
been advocated as one foim of surgical treatment 
These successive theoiies of the possible etiologic 
factom find ex-pression in the cuirent medical and 
surgical approaches in treatment 

HISTORICAL REVIEW OF SURGICAL APPROACH 
TO THERAPY OP CARDIOSPASM 
A number of methods have been employed m the 
surgical tieatment of achalasia They have fallen into 
four great groups Operations directed at the dilated 
esophagus, at the diaphragm, at the nerve supply of 
the esophagus and at the cardia (1) 

Operations directed at the dilated esophagus such as 
excision of the portions of the w^all and esophagopli- 
cation (suturing of the longitudinal folds of the 
esophageal wall) is of puiely histoncal interest Those 
directed at the diaphragm in which division of the 
diaphi agmatic crura was attempted with the view of 
oieicoming the supposed failure of relaxation of the 
crura have met with consistently poor lesults Oper- 
ations on the neive supply, namely vagotomy and 
sympathectomy, have been attempted following ex- 
tensive expel mental observmtions Vagotomy, first 
peiformed in 1911, proved almost uniformly unsatis- 
factoiy and has at present been abandoned 
Sympathectomy in the treatment of achalasia has 
found greater favoi since the experimental woik of 
Knight (8, 9) who relieved the condition in cats by 
this procedure He performed the operation with some 
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Tip 1 Klftt clicst roentpcnoprum in patienl \\ith n 20 
^cflr producti\e couph pnin in bncK And mild dysphnpin 
Lnrpc circumscribed shndou occup\lnp one thinl of chert 
18 seen November, lO'iT 

succesA in humnns b\ o\cisinp tho sj mimtiietic supply 
to the cnrdinc spliincter distributed nlonp the left side 
of tho celiac plexus and the left pastric nrton Subse- 
quent reports of the use of this procedure b\ other 
operators leave the beneficial results of avmpathcctomv 
ns an effective moans of correcting the disturbance of 
the nervous mechanism still to bo weighed in the 
balance 

Esophagognstrostomj , ns an attempt to relieve the 
symptoms bv short-circuiting tho enrdin has emerged 
at present ns the culmination of a succession of oper- 
ations about tho cnrdia These began with retrograde 
dilatations and stretching of the cnrdia in 1903 bv 
Mikulicz Good results were reported in 70 8G- with 
deaths in 8 This was superseded bv the operation 
of ev'tramucous cardiomvotomv and later bv canlio- 
plastj Excision of tho enrdin followed bv esophn- 
gogasti ostomy was first pci formed in 1920 bv Bier in 
a case reported bv Pribam (10) 

The procedure of esophngogastrostomv without 
cardiectomv is the soundest surgical approach accord- 
ing to Ochsner, he recommends a side-to-side anas- 
tomosis between the esophagus and stomach thus side- 
tracking the cnrdia or preferably an operation in a 
manner similar to a Finney pyloroplastv in which the 
presence of a spur is obliterated In the 99 cases he 
has collected from the literature are induded 9 cases 


reported by Wadis in vvhicli 5 died, one had a poor re- 
sult and tho remainder had excellent results 

CASE REPORT 

(Operation jiorformcd by Dr Thomas Shallow, 
Jefferson Hospital, Philadelphia, Pennn ) 
livttnry P C, white female, age 50, seen bv us 
November, 1937, with a complaint of pain of three 
months' duration localized to the intorscnpular region 
and charatterized by exacerbations and remissions A 
productive morning cough, at times blood tinged, had 
been present for twentv vears Food regurgitation oc- 
curred occasionnllv There had been progressive wenk- 
m«s, a weight Io«s of 18 pounds, and vague difllcuity 
in swallowing She was a fairly well preserved elderly 
woman of good color when first seen Percussion note 
was impaired over the lower right thorax posteriorly 
Chronic bronchiottasis was suspected 

k-mp A flat plate of the chest (Fig 1) revealed 
the heart shadow pulled over to the right side of the 
chest and a large dense sharply circumscribed «hadow 
at the rigid upper lolic the size of a grapefruit 
Following administration of barium by mouth a pro- 
found dilatation and torluositv of the esophagus was 
disclosed (Fig 2) Tlic mid-portion of the esophagus 
had the calibre of the cardiac portion of the stomach 
The dilatation simulated a very large diverticulum m 
the proximal third of the intrathoracic esophagus - 
Fsophngeal lavage was instltutml twacc daily in prepa- 
ration for direct vaaunlization nnd an amazingly large 
qunntitv of retained foul-smelling undigested food 
was obtninwl before the washings returned clear 



Fig 2 Pollowang administration of barium, tremendous 
dilatation nnd tortuosity of esophagus was revealed with 
large di\erticuluTn due to achalasia (cardiospasm) Chronic 
esophagitis present* 
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LiCHSTEiN — C ardiospasm Successful 



Fig 3 Appearance of esophagus after 3% year period 
of medical treatment wth indifferent clinical response 
Patient reduced to liquids Maiked weight loss 


Esophagoscojry The entiie thoincic esophagus was 
enormouslv dilated The walls weie thrown in numer- 
ous folds suggesting diverticula The mucosa Mas 
groatlj thickened, the site of chionic esophagitis Be- 
cause of maiked toi'tuositv, it Mas not possible to 
visualize the hiatus of the esophagus 
Medical Treatment Weekly esophageal lavages Mere 
conlmucd foi four months, tremendous amounts of 
food being obtained and the patient experienced con- 
siderable relief for the fiist time in Jem’s Diiulsion 
of the hiatus undei the supervision of Di L H Cleif 
M'as begun in April, 1938, by means of an air-filled bag 
passed over a No 2 buttonhole twist silk thread, thiity 
feet of which w'as fiist SM^allowed for film anchorage 
This was repeated at inten’als for the next tw o i ears 
with snnptomatic relief in the early stages but wnth 
less success as time went on Repeated esophagoscopic 
studies and treatment comnneed us that the patient’s 
interests would best be serwed by a plan of surgical 
treatment since remarkably little wms gained bj all 
conservative cffoi'ts to secure improvement In May, 
1941i when even liquids were swallowed with gieat 
difficultv , she consented to surgical intervention 
Surgical Treatment Cj clopropane anesthesia bv the 
inlratiacheal method was administered The trans- 
abdominal approach was employed Thiough a para- 
median incision, the periesophageal tissue was 
loosened, the esophagus was freed bv traction and 
dr.awn dowm and sutured to the cardiac end of the 
stomach A ‘‘IJ’ incision was then carried from the 
esophagus and into the stomach and the spur thus 
foiancd mtis sutured together and invaginated into the 


stomach lumen The stoma was closed by suturing the 
stomach serosa to the esophageal wall The reflected 
serosa and fascia covering the esophagus along vvith 
the adjacent peritoneum were sutured over the gastro- 
esophageal anastomosis Sulfanilamide powder was 

implanted over the site Fig 5 ■. r 

After ten days of post-opei ative care, the patient 
was on a soft diet and made a satisfactory recoverv 
In X-ravs taken post-opeiatively the opaque medium 
passed to the upper locule of a sharply demarcated 
biloculated shadow in the middle tvvo-thiids of the 
light hemi-thorax and slowlv filtered into the lower 
locule Progress into the stomach through the anasto- 
mosis was maikedly retarded, only a minimal amount 
passing into the stomach At six hours there was a 
90% retention in the esophagus (Fig 4) 

To determine the efficiency of the functioning stoma, 
a tube was passed into the esophagus and barium ad- 
ministered through the tube under fluoroscopic con- 
trol Under these conditions it was possible to visu- 
alize only a small trickle of baiium entering the 
stomach 

To date (Nov, 1942) her clinical course has been 
uneventful There has been no food regurgitation or 
dv^sphagia The back pain has lessened, appetite and 
strength have increased and she has gamed 18 pounds 
During this period she has had esophageal lavages to 
prevent food accumulation 

COMMENT 

A significant finding deduced from the post-oper- 
ative roentgenogiams is the fact that little deciea«e in 



Fig 4 Appearance of esophagus 4 months following 
csophagogastrostomv Little change noted despite marked 
clinical improvement Progress of barium into stomach 
through the anastomosis marl edly retarded 
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the size of the esophagus and an apparenth poorlj 
functioning stoma is seen fn the face of an un- 
questioned marhed rehef of symptoms This lack of 
correspondence befrn een the clinical and X-raj findings 
has been commented upon bv other observers, and has 
found corroboration in our experience with this case 
Therefore, roentgenographic criteria should not neces- 



Fig 6 Schematic representation of stages of operation 
(esophagogastrostomy) performed for relief of long- 
standing achalasia consisting essentially of a short-circuit- 
ing of the cardioesophageal junction 

sarilv be eniploted soleh in forming conclusions as to 
successful treatment. 

It should be borne in mind that the course of de- 
velopment in this case as regards the clinical course, 
the pathologic changes, and the therapy necessarj is 
far from being tliat of the tvpical case of cardiospasm. 
The presence of only a moderate dvsphagia, relatnelj 
little pain and repeated food regurgitation in this 
historv IS not the usual anamnesis obtained, the dis- 
co\er\ of a large saccular outpouching amounting to a 


well-defined diierticulum formation is an associated 
lesion not commonh encountered in cardiospasm Here 
it occurred in all probability as a direct consequence of 
the long standing obstruction 

The presence of associated lesions in cardiospasm 
merits more detailed mention Jlani observers have 
reported their presence in this disturbance. Pvloro- 
spasm (achalasia of the pylorus) has been described 
in association with cardiospasm Etzel (6) reports a 
concomitant megaesophagus, megacolon, megaureter 
and other digestive and urinary tract changes in a 
studv of a large senes of cases He quotes Neto as 
stating that C3% of twenty -ti\o cases observed dis- 
closed megacolon In the light of these facts, more 
complete search of the remainder of the gastro-intesti- 
nal tract and other sj stems (genito-urinarj, cardio- 
vascular) for other abnormalities would seem to be 
indicated m these cases 

When the triad of sjTnptoms, substernal pain, djs- 
phagia and regurgitation of food does not constitute 
the clinical picture, it is not infrequentlj confused 
with that of the pain of ulcer and with gall bladder 
colic Jlany such patients haae had abdominal oper- 
ations for these conditions with fruitless results 

The differential diagnosis thus assumes justifiable 
importance in these cases This rests upon the critical 
evaluation of the facts ehcited in the history, roent- 
genograms and esophagoscopy Upon the basis of early 
svmptoms, it is difiicult to differentiate cardiospasm 
from a malignant or benign lesion at the cardia, 
hiatus hernia or esophageal diverticulum In the usual 
case, roentgenograms reyeal a smooth obstruction at 
the cardia and a cone-like dilatation aboy e. Under the 
fluoroscope, a fluid level of the barium is seen The 
esophagoscope reveals superficial erosions ulcerated 
areas, esophagitis and areas of varying degrees of 
thickened or thinned mucosa. 

SUMMARY AND CONCLUSIONS 

1 The successful use of esophagogastrostomy yvith 
consequent relief of simptoms is reported after con- 
servatiye measures yyere ineffectne in a case of long 
standing cardiospasm (achalasia) complicated by 
tortuous dilatation and diy'erticulum formation 

2 The degree of clinical improyement noted folloiv- 
ing operation yvas in contrast to the comparative lack 
of change in the appearance of the lesion as seen in 
post-operative roentgenograms 

3 Esophagogastrostomy appears to be the oper- 
ation of choice yvhen the surgical approach to the 
treatment of cardiospasm must be considered 
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Dis^stivc Disturbances in Early Cardiac Failure 

By 

ANTON W OELGOETZ, M D 

COLUMBUS OHIO 


T he stomach is possibly more fiequently subject to 
functional disturbance than any other oigan in 
the bodj, and among the numbeileas causes which he 
outside the digestive tiact, one of the most important 
18 heart failuie Caidiac failure is not always leadily 
recognized in its earliest phases, noi is it sufficiently 
realized that digestive sjmptoms following cuculatoi'y 
congestion of the stomach and pancreas and liver may 
be among the earliest indications of heait weakness 
Befoie the grosser signs of circulatoi-y failure appeal, 
such as edema of the extremities, and at a time when 
the accumulation of fluid may be shoum only by a 
gradual increase in weight, theie may appear a 
number of digestive sjmptoms which one might be 
prone to treat as piimaiy gastro-intestmal problems, 
but which are due in leality to the fact that the heart, 
for whatever reason, is not doing its work efficiently 
If the tiue cause of the symptoms is recognized, 
they can be easily overcome by a period of bodily lest, 
either by prescribing a ahoid; vacation or asking the 
patient so to rearrange his daily W'ork as to permit of 
short rest periods throughout the day When this is 
done, the congestion of the gastric mucosa soon disap- 
peais, the normal secretion of digestive juices is again 
possible, and the mucosa of the bowel can again absorb 
gases, tlius relieving the bloating and other symptoms 
present Sometimes the use of digitalis causes nausea 
and anorexia, in which case it may be administered 
per rectum or pai enterallj^ 

In all such cases, where it is certain that the indi- 
gestion depends upon early cardiac embairassment, it 
18 well to begin treatment with a diuretic Either the 
mercurial diuretics, such as salyrgan, or the xanthines, 
such as aminophyllin, bung about a more oi less 
prompt and copious outpounng of the retained fluids, 
thus relieving the waterlogged condition of the organs 
and tissues, rvith early symptomatic relief 
While the diuretics are advisable in early cases and 
imperative in most advanced cases, they have the 
shortcoming of requiring repetition at intervals, and 
this Repeated attempt to rid the body of bound watei 
may cause weakness and exhaustion Because the best 
diuretics have to be given intravenously and are 
therefore inconvenient for continued use, a simpler 
method was sought for controlling minor degrees of 
tissue congestion 


Stiauss showed, m 1903, that sodium chloride is an 
important factoi in water retention Since that time 
it has become a loutine measure to place cases of 
nephritis, hypertension, albuminuria and congestive 
heart failure on a so-called salt-free diet But clinically 
the pioceduie has not been strikingly successful It 
has not been successful because it has not been 
propel ly earned out 

The vei-y teim "salt-fiee” is incoirect Life is im- 
possible on a salt-fiee diet The blood is a colloidal 
sj^stem Salt, an electrolyte, is a necessary component 
of that system and its piesence in defimte quantity is 
absolutely necessarv foi keeping the blood cells in sus- 
pension and foi maintaining the osmotic piessure of 
the blood stream It is the salt in the blood and inter- 
cellulai spaces which binds water The quantity of 
water bound in the body is in direct piopoition to the 
quantity of salt contained in the blood and inter- 
cellular spaces 

Patients with cardio-vasculo-i enal disturbances have 
a reduced thi eshold for salt As long as the salt intake 
18 kept within this thi eshold, oedema and congestion 
do not develop The purpose of this study was the de- 
velopment of a practical method for determining that 
quantity of salt which the cardio-renal patient can 
take without the development of oedema Just as in 
diabetics, we deteimme the dosage of insulin which is 
necessaiy for the patient to metabolize sufficient carbo- 
hj^drate to maintain weight and strength, so we de- 
tenmine the salt thi eshold foi the sufferei from cardio- 
lenal dysfunction The method here suggested enables 
the clinician to determine in terms of actual foodstuffs 
that quantity of salt which his patient can take loith 
respii atoi'y and digestive comfort When correctly 
carried out, no piocedure in medicine is clinically more 
effective 

The limited salt intake has not been successful in 
many cases because the clinician usually contents him- 
self by intei dieting added salt, forgetting that food- 
stuffs themselves contain rather large quantities of 
sodium chloride A full diet, without added salt, con- 
tains moie than half the normal salt requirements of 
the body Milk, for example, contains ^approximately 
two grams of salt per liter Beef and other meats have 
a salt content of approximately 0 4 pei cent To be 
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clinicallj' effective, ilie daily salt intake must be one 
gram oi less, whereas the average diet, without added 
salt, contains more than twice as much 

Unless one is familiar with the chemistrj' of col- 
loids, it IS difficult to understand how minute quanti- 
ties of salt can be clinicallj so important The blood is 
a balanced colloid The cells are held in suspension in 
the serum by the electrical balance maintained bj' the 
negati\ely charged cells and the positively chaiged 
sodium ions That is the reason why blood must con- 
tain a definite quantity of salt, whj ave cannot live on 
a salt-free diet Too much salt likewise disturbs the 
colloidal balance “Salting out” is a commonh used 
technique in chemistij for precipitating the particles 
in a colloid svstem from its liquid phase Laboratorj'' 
workers who work with sjphihtic antigens (likewise 
a colloid) know how minute is the quantity 'of salt 
which will correctly sensitize an antigen One 
hundredth of a cubic centimeter of a 10 per cent so- 
lution makes a striking difference It would be inter- 
esting ns well as instructive to know how many 
patients have been damaged by the administration of a 
too large quantity of normal saline solution following 
operation A quart of normal saline contains twice as 
much salt as does a pint, and it is the total quantity of 
salt injected that counts' not the percentage solution 
This point IS far more important than is commonly 
realized 

In the accompanying table will be found most of the 
foods in common use, arranged in the order of their 
salt content The foods are roughly divided into 
groups These groups enable the housewnfe to make 
up her own daily menus from the articles available at 
the grocer Milk, alone, makes up group one Milk is 
relativelj high in salt, but when taken alone the daily 
salt intake is easily kept below one gram Milk is 
palatable without added salt and its actual low salt 
content permits the elimination of much salt from 
the bodj The lists are further arbitrarily divided at 
points wheie occurs a rather large mcrease in the salt 
content, therebj giving us groups two and three 
In practice the limited salt regime is inaugurated 
with milk alone This is continued for thiee davs or 
until relief from indigestion and dv apnea follows 
Foodstuffs from group two are then graduallj added 
The patient remains on foods from gioup two for one 
week If sj mptoms do not recur, foodstuffs fi om group 
thiee are added, one by one, until a full diet is per- 


mitted, with, how'ever, the interdiction of added salt 
If svTuptoms recur at anv point, the patient is perma- 
nently placed on foodstuffs in the lower group In this 
manner the patient’s threshold for salt m terms of 
foodstuffs, IS quickly determined 


Table I 

Foodstuffs ai ranged in the order of their salt content 
(After McLestcr)* 


Proteins 


Fruit# 


Vegetables 


Porlc 

04 

Rjitpberrie# 

0 

Squash 

002 

Bacon 

04 


0 

Brussel sprouts 

004 

Milk 

Buttonnnk 

05 

06 

Gmpefruit 

004 

Pnrsnips 

Aspnrasrui 

004 

007 

Ecja 

1 

Blackberries 

DOT 


Fish 

8 


008 

Onions 

01 

OyBtore 

Ocef 

4 

4 

Gmpe juice 

OOS 

Ejnr plant 
Cucumbers 

01 

01 

Lamb 

4 



Cronberrtes 

01 

Vea) 

4 

Plom* 

01 

Strinff beans 

01 

Chcr§o 

6 

Pineapple 

01 

Tomatoes 

CnbbuKe 

01 

02 



Pears 

01 

Lettuce 

02 

Taplocfl 

0 

Grapes 

01 



Honey 

001 


01 

RobI rabbi , 

05 

Maple v^rup 

01 

01 

Cherries 

02 

Turnips 

Cauliflower 

05 

06 

Rice 

02 

Peaches 

02 

Pumpkin 

06 

Buclorhent 

02 



Radishes 

06 

Sweet potato 

08 

Rhubarb 

03 

Rntaboffa 

OS 

Com me»l 

08 

Apricots 

OS 

Chard 

OS 


06 

Celery 

08 

Ontme^ 

06 

Bananas 

08 

Beets 

00 

Barley 

07 

Gooseberries 

03 

Watertres* 

00 

Soap benna 
Hominy 
^Vbite bread 

09 

1 

3 

Strawberries 

CantxOonpe 

05 

Ofi 

Dandelion 

Carrots 

Endive 

1 

a 

4 

Rye breed 

9 

Prunes 

06 

Spinuch 

1 


•MeI>fteT Nutrition and Diet In Hwlth and Dbe**e 


If the salt threshold is found to be too low to permit 
an adequate food intake, the diet must be supple- 
mented with added vitamins If the salt threshold is 
so low that sufficient food for nutritional requirements 
cannot be taken, the patient is placed on a full diet, 
without added salt, with the introduction of a "milk 
dav'” once or twice each week, to bring the salt intake 
' below the sjTnptom level On “milk days” nothing is 
permitted except mdk and water Because it is salt 
which fixes water within the body, water need not be 
curtailed Water in any quantitv does not cause or 
increase oedema, if the salt intake is sufflcientlj low 
Restiiction of water is therefore of no value Tea and 
coffee are permitted In cases which are more advanced 
it IS occasionally necessary to give an ampule of 
saljwgen and aminophylhn 

WTien managed in this manner, manj months, some- 
times jears of respiratory and digestive comfort can 
be given these patients, who otherwuse early succumb 
to congestive heart failure with all its distressing 
svmptoms 
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Tannin Control of Ileostomy* 


By 

MAJOR MATTHEW PEELEN, M D 

KAl^MAZOO, MICHIGAN 
and 

FREDRICK F YONKMAN, M D 
DETKOIT MICHIGAN 


O NE of the most obstinate conditions causing no 
end of consternation to the physician is that 
situation which is presented by the patient with a 
terminal ileostomy or cecostomy from which consider- 
able quantities of fluid aie undesiiably lost because of 
the intestinal lefi actor mess to all commonly accepted 
forms of treatment The patient reported here caused 
consideiable concern until she was eventually treated 
with acetyltannate and albumin tannate Results weie 
so unusually gratifying that w’e considered a report of 
the details vas warranted, ivith the hope that similar 
patients might receive the same benefit as that ex- 
pel lenced in oui case 

Mra A D , age 37, when first seen by a physician 
in New Mexico, presented the usual pictuie of ulcei- 
ative colitis which dated from December, 1939 There 
was marked diarrhea with bloody stools as fiequent 
as twenty per day resulting in marked fatigue and loss 
of weight Despite increasing seventy of symptoms 
suggested treatment with neopiontosil was refused 
Nine months latei, following transfer of the patient to 
Michigan, the patient had giaduallj lapsed into a 
semi-stuporous state when she was seen m consul- 
tation with Di Martin Patmo Neopiontosil, high 
dosage of combined Vitamins (A, B complex, C and D) 
and multiple tiansfusions improved her condition suf- 
llcientlv to warrant her being up and about. X-ray 
studies of the colon levealed a well-advanced ulcer- 
ative colitis of the ileocecal valve and entne colon 
Ileostomy was advised but refused and the patient 
was dischaiged with instructions legaiding diet and 
caio of the intestine 


Hospitalization six weeks latei was necessitated by 
retum of diarrhea, exliaustion and stupor Medical 
treatment consisting of neoprontosil, ntamins and 
transfusions was again instituted but without im- 
provement X-iay examination revealed no change in 
colon pathology Reostomy was advised and performed 
After a stormy post-operative session the patient 
gradualh improved over a period of seven weeks and 
Mas discharged in fairh good condition 
One week later, because of her stuporous condition 
resulting from a "profuse floiv” from the ileostomv 
which had continued for five davs the patient was 
admitted to the hospital (Boigess) and given a slow 
infusion of 5000 cc of 0 85% NaCl and 5% glucose. 


^anuftoolotry und 
l>ctrolu 


Hosi^IUl Kfllnmnioo nnd from the Department of 
Therapeutic* CoUerc of Medicine Wa>ne ‘Unherulty 
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This treatment restoied the patient to consciousness 
withm five hours All findings were typical of a de- 
hydration toxemia, blood chlondes reached 362 and 
N P N 62 The patient was markedly emaciated, 
weighing 92 lbs In an attempt to control the pro- 
found fluid loss from the ileostomy the patient was 
given bismuth subnitrate, 3 grams (grains XXXV) 
every four hours, and beginning two hours after the 
first dose of bismuth, she also received Tincture of 
deodorized opium, 0 010 gram (grains 1/6) every foui 
hours, thus receiving alternating medication at two 
hour intervals This did not control the flow from the 
ileostomy and stupor recuired unless 3000 to 4000 cc 
of physiologic saline solution were given intiavenously 
at appiopriate intervals 

Food by mouth increased fluid loss at the ileostomy 
as one would anticipate but abstaining fiom oial 
feedings, although diminishing fluid loss, did not pie- 
vent it Attempts to improve the patient’s general 
nutrition by oral feedings weie continued foi tw'o 
weeks after w'hich, despite her extremely poor con- 
dition, a colectomy m several stages was considered in 
ordei to obtain better control of the ileostomj Di 
Flank Lahey and others have demonstiated the value 
of this piocedure by invoking one of nature’s laws of 
conseivation, namely, that in the absence of the colon 
the terminal ileum usually assumes the functional 
capacities of the colon 

However, it occuired to us that the slow-acting 
tannin prepaiations might be of some value in this 
condition Hence, Acet 3 ’I Tannic Acid, U S P XI and 
Albumin Tannate, U S P XI wei e used interchange- 
ably Fifteen grains (gr XV) were admmisteied 
orally eveiy four houis and the bismuth and opium 
regimen was discontinued After 48 houi’s the number 
of stools had decreased from 20 or moie to 8 and 
several ivere slightly formed After 72 hours all stools 
were of somewhat firmei consistence and intiavenous 
fluids were discontinued but food by mouth was 
allowed Oral feedings were gradualh incieased in 
number and content with stool fiequencj maintaining 
at seven per 24 hour period VRthin six weeks the 
patient had i-egained 12 lbs of hei weight loss, was 
consideiably impioved, able to walk and felt well 
enough to be dischaiged She continued on acetjl- 
tannate or albumin tannate, gr XV four times a day 
and a loutine ileostomy diet for the next two months 
General improvement continued as well as gam in 
weight, which increased to 137 pounds three months 
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ifter the pntient had been discharped from the hosin- 
tal This represented a weight gam of 43 pounds 
•nithm 14 ^\eeks after institution of tannatc therapx 
The patient continues in excellent condition but be- 
cause of the condition of the colon colectomj is an- 
ticipated 

COM2IENT AND SUMIdARY 
Severe fluid loss fiom an ileostomj refractorv to 
oral bismuth and opium therapj was corrected b\ ora! 
administration of U S JP XI preparations of acetcl- 
tannate and albumin tnnnate. Sufficient fluid vvas con- 
served with these agents to allow discontinuance of 
intravenous saline and glucose infusion The probable 


mechanism of action of these tannin preparations is 
of interest Benefit maj have been obtained because 
of 1 Diminished peristalsis ns prevails with these 
agents in the treatment of diarrhea, 2 Decrease in se- 
cretion of succus entericus, or 3 Promotion of more 
rapid absorption of ilenc fluid The latter seems most 
probable, not because of a specific effect on the ab- 
sorptive cells per se but perhaps due to prolonged ex- 
posure of ileac fluid to absorbing mucosa, attending 
the lessened motilitv of the intestine These tannin 
preparations might be of value in preparing the ileo- 
stomized or cecostomized patient for surgerv ns is 
indicated in this case 


Notes On Nutrition 


The Canadian Nutrttwn Program consists of, (a) 
an advisorv and educational effort concerning the ade- 
quate feeding of war workers, (b) advice and assist- 
ance to the public directlv and through provnncial and 
local nutrition committees, together wnth coordination 
of such educaDonal work by private and volunteer 
agencies, and fc) other advisorv and research ac- 
tivities in nutrition War industries are inspected and 
the provision of cafeterias or canteens, as well ns good 
quilltv of food, can be legallv required under penalty 
^t present 80 communities in Canada have active nu- 
trition programs and the number is rapidlv increas- 
ing The research division is undertaking the compila- 
tion of food analjses ns well as siirvejs of the dietary 
status of various social groups 

Corneal Vasculanzaiion as aStgnof Ainboflavinosis 
The corneal mvasion bj capillary growth mav result 
from a lack of riboflavine and in such cases other ob- 
vious signs of avataminosis will be found and the ad- 
ministration of riboflavano will bring about improve- 
ment However, capillarv invasion of the cornea mnj 
1)6 the result of measles, with an accompanving con- 
junctivitis, and in such cases there will be no general 
signs of vitamin lack and the adminmtration of nbo- 
flavinc causes no improvement (Pub Health Reports 
55 157, 1940), (Ibid, 67 1821, 1942) 

A Short Method of Dietary Analysis This is based 
on the use of representative mean values for the 
composition of various tyqies of food The mean values 
are derived from the nutritive values for the most 
commonly eaten foods, as judged bj special studv of 
tvpical dietaries in a given area, and are computed on 
"avenge size" servings Vegetables are divided into 
six groups The data for 30 different food groups are 
collected into a single table, so that the food values 
for the group, times the number of servings quicklv 
indicates the amount of the various essential food 
factors (J Am Dietot Ass'n , 18 492, 1942) 

Diet and Lactation Evidence at present indicates 
that dietary factors, possibly specific ones, are neces- 
snrv for initiation and support of lactation and this 


finding might come to be of great importance in its 
application to human beings Hormones are not alone 
responsible for lactation The lactation factors LI and 
L2 maj' bo identical w’lth the two vitamins p-amino- 
faenzoic acid and inositol (J Nutrition, 22 488, 1941), 
(Nature, 160 318, 1942) 

Food for Oterseas Forces The problem of satis- 
fying the dietarj requirements of overseas forces has 
manv ramifications involvang such vaiied questions as 
food requirements for various tvpes of troops, palat- 
abihtv, keeping quality, packaging, space required 
during transpoi tation, facilities for mass pioduction, 
and protection from contamination These are tlie 
tv'pes of problems which the Quartermaster’s Sub- 
sistence Research Laboratoiv has been studjing with 
considerable success This laboratorj has the difficult 
assignment of finding vvajs and means of furnishing 
all necessarj information regarding the above men- 
tioned questions, in order that armj rations may be 
palatable and nutritious under adverse conditions of 
shipment and storage 

Interesting phases relative to food requirements of 
overseas forces have been covered admirably b> 
Wodicka (Ind Eng Chem , 36 12, (1943)) VTierc 
it IS passible to do so, overseas troops are fed Field 
Ration A, which is composed of perishable and non 
perishable foods pui chased, in part, in the area In 
which the troops are stationed JIaster menus are sub- 
mitted to service commands bv the Quartermaster 
General Food purchases are based on these menus 

Where food supplies are restricted and perishable 
foods cannot be furnished from this countrv, the men 
are given Ration B which is composed of nonpcrish- 
ables such as sugar, flour, salt and canned or dc 
hydrated meats, fruits and vegetables These are the 
types of rations fed to garrison troops both here and 
overseas 

"Operational rations" are issued where field kitchens 
cannot bo used Ration C is the chief operational 
ration and consists of six cans of food Three of those, 
one for each meal, are identical — containing hard 
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cnndy, special biscuits, sugar and soluble coffee The 
othei tlnee cans, one for each meal, contain, respec- 
tively, meat and beans, meat and vegetable stew, and 
meat and vegetable hash These can be eaten hot oi 
cold Wodicka states that while this ration is bettei 
than the old “iron lations” of Woild Wai I, it is now 
considered somewhat obsolescent 

Ration D IS an emeigency ration containing tlnee 4 
oz chocolate bars that wU not soften at high temper- 
atures These are leiuforced with thiamine The so- 
called “combat lation” is known as Field Ration K 
Designed for paiachute tioops, this ration is likely to 
replace Ration C foi combat tioops Thice moisture 
and gas lesistant packages, one foi each meal, make 
up the day’s lequirement Each package contains two 
types of biscuits, canned meat oi cheese, a confection, 
a beveiaige concentrate, chewing gum, and foui ciga- 
rettes Canned meat, beveiage concentrate, and con- 
fections are different foi each meal Wodicka states 
that tests in the field have shown that this ration is 
w'ell suited for maintaining fighting efficiency and 
morale 

Wodicka states that the four guiding piinciples 
which must be used in designing a satisfactory ration 
are palatabilitv, niitntionnl value, stabilitj', and “ca- 
loric density” The lattei refeis to the maximum 
calories that can be concentiated into packages of a 
gi\en size, to conserve shrpping space Instead of re- 
ferring to "calories per ounce,” subsistence ofticei-a 
now talk in teims of “calories per cubic inch” There 
are other factors which require study, such as ease of 
preparation, presumptive production capacity, cost, 
and phvsiologic effect 

Wodicka terminates his paper wuth an appeal for 
cooperation from nutrition specialists and food tech- 
nologists in assisting the Quartermaster’s Subsistence 
Research Staff m finding new and attractive food pro- 
ducts which Will meet the rigid specifications enumer- 
ated He states that satisfactory desserts and stable 
sources of Vitamin C are needed 

Another impoidant phase of the overseas food 
problem is that of packaging Melson (Ind Eng 
Chem , 36 16 (1943)) describes the Wpes of packages 
that are required to meet the needs of overseas forces 
He points out that food containers must be able to 
wuthstand the rigors of arctic and tropical climates 
Rrotectron must be afforded against moisture vapor, 
gases, odor transfer, grease transfer, insects and rats 
Melson lists the various materials used in manufactur- 
ing food containers and gives reasons why ceriain 
types of materials must be specified for special tjqies 
of foods Conditions are specified for the use of such 
materials as tinned containers, bonder ized plate, 
lacquered metal, fiber cans, enameled steel, and the 
various types of laminated paper containers 

An mteresting description is given of the research 
that has been done to find satisfactory films of plas- 
ticizing agents, waxes, coatings, lacquers, and ad- 
hesives for the manufacture of moisture proof con- 
tainer materials that will be suitable for dehydrated 
foods Excellent progress is reported although few 


details are given Most of these new products have 
come into being because of the lack of critical ma- 
ter lals 

The efficiency of various tjTies of containers in pro- 
tecting foods from war gases is discussed by Katz of 
Edgewood Arsenal (Ind Eng Chem , S6 20 (1943)) 
He points out that chemical wai-faie agents in liquid 
or finely dmded solid form are likely to be more 
harmful than those in the foim of gases or vapors 
Since decontamination is difficult, it is the objective of 
the army specialists to protect the food completely 
from contamrnation, by surtable wrappings and cover- 
ings 

W’hile hermetically sealed containers of glass, metal, 
or glazed earthenware provide perfect protection, 
excellent results have been obtained wuth cellophane 
films, multiple wrappings of heawq w'ell sized paper, 
and certain tvpes of wmxed and coated papers Glue 
and sodium silicate, properly applied will make corru- 
gated paper cartons resistant to chemical warfare 
agents Methods of salvaging contaminated foods are 
discussed Emphasis is placed on the necessity of 
proper inspection by qualified medical and chemical 
warfare officers before decontaminated foods should be 
used 

It would appear that there is truth in the statement 
that the American soldier is the best fed soldier in the 
world It is also a matter of pride to know that our 
military leaders are not satisfied with the excellent 
progress alieady made but are seeking cooperation 
from scientists and technologists, with the hope of 
fuinishing our combat troops with rations which com- 
pare favorably in palatability and which may actually 
be of higher nutritional value than the diets to which 
they have been accustomed at home 

Biotin Metabolism in Man Biotin is manufactured 
bv intestinal bacteria, and the source of biotin for the 
human body is chiefly the supply so manufactured, fOr 
the amount taken in as food has relatively little in- 
fluence upon the amount excreted in the urine The 
total excretion of biotin is six times as great as the 
amount received in the food Most of the biotin may 
be fixed by adsorption by egg-white or avidin, but 
there is a yeast growth-promoting factor of biotin 
w^hich cannot be so bound by avidin The only way in 
which the body could suffer a biotin deficiency would 
be through some drastic interference with the life of 
the colonic bacteria (Am J Med Sci , 204 866, 1942) 

Dietary and Plasma Piotcins In protein star-vation 
the body draws on the leseiwe stores of protein and 
upon the plasma proteins for its metabolic needs A 
dog rendered hypopi oteinemic by plasmapheresis can- 
not build up its blood proteins unless the diet contains 
protein The idea of the plasma being a possible 
source of protein in conditions where general protein 
lack IS present, adds to the well-known functions of 
plasma from an immunological standpoint All dietary 
proteins are not of equal value in building up plasma 
proteins Among those which best serve this function 
are beef liver, beef serum, lactalbumin, casein while 
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i\heat gluten and gelatin aie among the poorest Of 
medium value are fresh autoclaved yeast, bran flakes, 
rice polishings, polished rice, Irish potato, salmon, soj- 
bean and beef heart Of low potency are spleen, pork 
brain, beef stomach, canned salmon, pancreas and zein 
From this it appears that some vegetables are superior 
to certain animal proteins Further studies along this 
line are important because it meets the practical issue 
in protein stariatlon and possiblj in reco\er\ from 
anemia due to hemorrhage (Bull Johns Hopkins 
Hosp , 70 167, 1942) 

Vitamin C and Infcchan The results of some feed- 
ing experiments in a large bojs’ school in England 
suggest that adequate intake of ascorbic acid has a 
1 eal effect in helping to' prei ent sore throat, otitis 
media, phaiwngitis, cervical adenitis, and possibly 
pneumonia and acute rheumatism (J Higiene, Camb , 
42 1, 1942) 

Tissue Changes in Vitamin Deficiencies The pathol- 
ogy of ntamin deficiency embraces the immediate and 
specific primary effect on tissues and the secondary or 
general effects of the early changes on the body as a 
whole Four categories of effects can be noted (1) 
The effects of inanition, (2) Peripheral neiwe and 
spinal cord degeneration in tlnamme, pvndoxine, ribo- 
flavine and nonspecific skin lesions, (3) The skin 
lesions of nicotinic acid, piridoxine pantothenic acid 
and nboflavine deficiencies, the unique degenerahons 
of Yitamin E deficiency and the peripheral neiwe 
lesions of thiamine deficient, (4) The effects of A, C 
and D deficiencies The changes in the fourth category 
are not primary degenerations, but alterations in cell 
differentiation (Vitamin A deflciencj ), changes in de- 
velopmental sequences (Vitamin D deficiency) or a 
failuie in the production of an important structural 
element (ATtamin C deficiency) Epithelial changes, 
as well as possible neiwe changes, accompany Vitamin 
A deficiency, with a disproportion in growth rate be- 
tween skeletal and nerv^e tissues, ivhich mav result in 
overcrowding of the cranial cavitj and consequent 
damage to the central nerimus system Vitamin C de- 
ficiency results in failure of the mesenchymal tissues, 
as seen in scurvj' The elements of Vitamin B complex 
are geneialh needed by all tissues and lesions develop 
onh in those tissues which fail to obtain their quota 
(Phjsiol Rev, 22 233, 1942) 

Dental Canes in the Hamster In a series of ex- 
periments on the Syrian hamstei, it was found that 
the coarseness of the cereal fed had more to do inth 
the development of dental caries than the presence of 
carbohj drate, and there was an hereditarj' strain 
which favored the de\ elopment of caries (Pub Health 
Reports, 57 1699, 1942) 

Colostum and Vitamin A Cow’s colostrum contains 
ten times as much Vitamin A, three times as much 
Vitamin D and nboflavine and twice as much Vitamin 
C as normal cow’s milk. The percentage of Vitamin A 
strangelv is unaffected by the nature of the diet prior 
to parturition Two hundred million pounds of cow's 


colostium are discarded annually on American farms, 
and it is too bad that this cannot be used In Scotland 
and Sweden the coiVs colostrum is used to prepare a 
pudding which is considered a dehcaev (J Dam Re- 
search, 13 1, 1942) 

Diet and Congenital Malformations Maternal die- 
tan deficienc\ maj result in the development of fetal 
abnormalities The protective substance which pre- 
vents these changes is contained in a 95 per cent alco- 
holic extract of liver (J Nutrition, 23 321, 1942) 

The Coloi of Canned Peas Canned peas are not 
green but olive drab This is due to the fact that 
chlorophyll is changed to pheophytin bj the loss of 
magnesium in the usual canning process Bv the new 
Blair and Ajres process this is avoided b> the use of 
alkali and some traces of magnesium Such specialty 
items have to hear a special label statement that traces 
of alkali have been added (Ind Eng Chem , 35 86, 
1943) 

Uncomplicated Thiamine Deficiency Although it 
has been thought that the neivous symptoms and signs 
of beri-beri were due to the absence of thiamine in the 
diet, theie was no reason to suppose that a human 
being developing the disease had used a diet specifi- 
cally omitting thiamine, and it would be theoreticall} 
possible for the neurological symptoms to be caused 
ba deficiency in associated food factors From some 
lecent experiments in which it is believed that a true 
deficienc> onl> in thiamine was produced, there were 
no neuiological manifestations at all, and the animals 
died of cardiac disease with or without premomtory 
cj anosis and dj spnea Such death could be prevented 
bv the administration of crystalline thiamine Tins 
would suggest that beri-beri, so far as its neurological 
manifestations are concerned, may be due to lack of 
other dietaiy essentials, rather than thiamine (Bull 
Johns Hopkins Hosp , 71 141, 1942) 

Special Dietary Foods and the Law Under authority 
of the Federal Food, Drug and Cosmetic Act, section 
403 J, “a food shall be deemed to be misbranded if it 
purports to be or is represented for specific dietarv 
uses, unless its label bears such information concern- 
ing its vitamin, mineral and other dietary properties, 
as the Federal Security Administrator determines to 
be, and by regulations prescribes as, necessary in 
order to fulh inform purchasers as to its value for 
such uses ” This applies to food for "reducing,” to 
babj foods and foods claiming to be non-allergin con- 
taining, as well as foods which claim to supply definite 
food essentials in stated amounts The contents of 
special food elements must be expressed in the amount 
contained in an average serving as compared witli the 
dailj needs of the individual for the specific substance 
The special label requirements are fixed by law but 
thej differ from the National Research Councils 
“Recommended Daily Allowances ” 

Iron and the Vitamin B Complex in Man Man} 
physicians like to treat hjqiochromic anemias with iron 
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plus Vitnmm B complex, jet tlieie is no suppoil fiom 
animal or clinical expeunionts to show that the Vita- 
min B complex facilitates iccoverj fiom anemia, even 
in cases nhere there is an obvious deficiency in this 
Mtamin Rioup Reticulocv'to lesponses occuned dunng 
the use of iron alone in patients who wcie both anemic 
and lacking in the vitamin complex, and theio ivas no 
secondary response aftei the addition of B complex, 
1101 vreie such patients seen to iccovei moie i ipidlv 
fiom the anemia when treated bv both non and Vita- 
min B complex fi om the outset (.T A M A , 121 246, 
1943) 

Tlnamine Dcfiocucy in man Well-conti oiled human 
exiieiiracnts on a group of plnsidians, pioduced a 
thiamme deficiency over a period of 5 weeks and the 
mam svniptoms complained of were fatigue, loss of 
efficieiicv in work, forgetfulness, constipation, uu- 
t ibilitv', paresthesia, nausea, diairhea and joint pains, 
though not all s\ mplonis were present in anv one case, 
nor wcie anj of the subjects ill or incapacitated The 
feeding of 36 gms of dried bi ewers veasl pei dnj to 
each peison at the termination of the expoiiment 
prompth did away with these svniptoms The pulse 
rates tended to be slow during the oxpeiiment al- 
though no change in metabolic mcasmemcnts was 
noted The rapiditv with which svniptoms weie pro- 


duced was sti iking, and the elTects on the pereonality 
weie of impoitance to psychiatrists who aie interested 
in the wai elToit 

Syntlicw of Vitamins in the Digestive Tmct Theie 
IS no longei anv doubt that vitamins me elaboiated by 
niicrooi ganisms in the intestines of mice and lats, 
and piesumablv all animals Vitamins of the B gioup 
aie best pioduced when the diet of the animal contains 
a cnrbohjdiate which is not all absorbed befoie leach- 
ing the ceciim, foi it is in the cecum that most of the 
vutaniins aie made by bacteiia Hovvevei, these vita- 
mins so manufactuied aie available to the animal 
chieflv through copiajihagia It is also known that 
the depression of giowth which occuis in lats who aie 
fed 0 6 pel cent of sulfaguanidine is due to the fact 
that this drug inhibits the bncteiial sjnthesis of es- 
sential giovvth factois in the mtmal Vitamin B com- 
plex and this giovvth depiession is avoided bj'^ the 
feeding of veast oi veast extiacls (J Nutrition, 24 
427, 1942), (J Exp Med , 76 277, 1912), (Univ Texas 
Publ No 4237, 126, 1942) 

(Condensed and copied bv pei mission fiom NU- 
TRITION REVIEWS, published bv the Nutrition 
Foundation Inc, Chivslei Bldg, New York, N Y 
$2 00 pel veai in Ij R and Canada, $2 60 elsewhere) 
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SYNTHETIC VERSUS NATORAL FOOD 
VITATiUNS 

In the November issue of the Scientific JlonUilj', 
Piofessor A J Carlson piesonts an article on “Food 
and Fitness ” He makes a plea for the return to 
mtuial foods He states, “Nutritional safety lies in 
ommvorousness, in consuming, so far as possible, 
foods in their natural states, and, in the case of fruits 
and vegetables, eating some of them raw ” He points 
out that the whole wheat, rye or iice biead is one of 
the least expensive protective foods He states fuither, 
“On the whole we can tiust natuie as to the genuine 
nutritiv’^G elements m the whole gram — yes, trust 
natuie furthei than the chemist and his synthetic 
vntamins ” Recently, Professor Drummond, the scien- 
tific advisor to the British Ministry of Food, voiced 
this 1 eluctance to put the dietai'j safety of a nation on 
synthetic vitamins as a long-range policy He thinks 
we must and should piovide the essential vitamins in 
the natural foods 

Now that the sjmthetic vitamins have been used bj' 
so manj people for so long a time, I frequently have 
patients who present themselves with the expression, 

I have used these vrtamrn pills foi a year or more 
and here I am still suffering fiom malnutiition ” All 
that was necessarj’ to restore them to a good state of 


nutrition was to put them on a diet rich in natural 
foods Realizing that manj jiatients will not take 
sufficient of the whole wheat giains to supply sufficient 
Vitamin B complex, I have emplojed the brewers’ 
veast powder with notable success Of course, we 
cannot thiow out all the synthetic vitamins, foi ex- 
ample, Vitamin K and Cevitamic acid die of great 
value But in regard to the other vitamin tablets that 
are dished out so fieelv today, I feel that perhaps the 
tissue cell with its billions of jmars of expeiience has 
learned to select its food from the blood stream and it 
may look with suspicion on the synthetic pills With 
nil of our advancement in science, that little cell is fai 
superioi to us m the judgment of its food require- 
ments P or example 

Poi Vitamin A — The leafy vegetables such as kale, 
lettuce, etc, all j’ellow vegetables such as cauots, 
sweet potatoes baked with the skins on, etc , bananas, 
apiicots, cantaloupe, cheiiies 

For Vitamin B~Whole wheat cereals, fruits, nuts 
etc. ’ 


uaiHieV. 

wateiciess, etc 

For Vitamin D— Egg yolk, butter, clams, oysters 
salmon, sardines, etc 

H W Soper, Saint Louis, Missouri 
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THE GLYCOSURIA CONTROVERSY 

D r EDWARD TOLSTOI of New York Cit\ pre- 
sents in this issue some of his own experiences 
gained from treating diabetics on the principle of per- 
mitting certain cases to show gUcosuria during treat- 
ment A perusal of Tolstoi’s many contributions on 
this subject leaves the impression that his ideas are 
sound He admits, for example, that if time and pio- 
longed observation ovci manv jears should indicate 
that the practice of peiTnitting a ghcosuria is re- 
sponsible for an> deleterious effects on the patients, he 
vould he willing to revise his opinions Thus fai, he 
has not been able to detect any adverse results fiom 
the practice, and he finds that in most cases of severe 
or fairly severe diabetes, the presence of glycosuria is 
a safeguaid to the patient, and an insurance against 
insulin reactions, while in a few cases, yhose reactions 
to insulin are uncertain, such a practice seems to 
afford the only reasonable method of insulin dosage 
From the time that Banting discovered insulin and 
it was placed at the disposal of the profession, it has 
been a not uncommon piactice for phjsicians to per- 
mit some sugar to escape in the urine, raerelv because 
it was felt that this protected the sufferer from 
dangerous insulin reactions Probably most doctors 
who did tins had a slightly gulltv feeling that the> 
were transgressing a well-recognized "rule," because 
they had been indoctrinated with the idea that diet 
and insulin must be made to balance in such a way as 
to leave a glucose-free urine As Tolstoi has fre- 
quently pointed out, there has not been any evidence 
accumulated to prove, in a scientific way, that a little 
leak of sugar does any harm to the bodv when pro- 
tamine insulin is used Manv doctors wall support the 
fact that some severe diabetics who refuse insulin alto- 
gether and who continually show glucose in the urine, 
get along remarkably well and live much longer with- 
out coma than one would expect Furthermore, in the 
early days of insulin, it was common to see diabetics 
with damaged myocardiums die soon after being 
placed on a strict diet, high insulin dosage and with 
sugar-free urines The writer had the pilvilege of 
working with Banting in the early days of insulin, and 
remembers how quickly Banting reacted to these 
instances and suggested to physicians, as well ns 
patients whom he occasionally saw, to increase their 
carbohydrate intake, on the principle that “sugar is 
not poison ’’ 

In one sense, therefore, Tolstoi has mereiy given a 
scientific basis for w'hat was already the instinctive 
yudgment of many of the profession Certainly, this 
work of Dr Tolstoi’s has stiried up a hornet’s nest of 
opposition and imscientific protest It has developed 
282 


into one of the warmest fights in the history of dia- 
betes 

Our minds should remain open to both sides of the 
argument The other extreme may be said to find ex- 
pression in those authonties who even advocate “treat- 
ing the blood sugar,” 1 e , using small dosage of 'nsulin 
in cases who, though showing no glvcosuria, continue 
to show elevation of the blood sugar levels This 
practice seems at least a difficult one, especially in 
instances where one or more blood sugar estimations 
per day arc suggested In fact, we might ask ourselves 
if the diagnosis of diabetes is justifiable in cases which 
present only hyperglycemia The Joslin group believe 
that Allen’s woik demonstrated that hyperglycemia is 
deleterious Someone might also quote the work of 
Lukens and Dohan (Endocriiiologv, 30 176, 1942) 
which was done on cats while valuable, this work 
strikes the wwiter as inconclusive, and it is not certain 
that animal work can safely be applied to humans 
Onlv 19 out of 39 animals Who had been subjected to 
partial pancreatectomy and received large doses of 
anterior pituitary extract developed diabetes, accord- 
ing to their standards They also showed that in such 
animals, a high carbohydrate diet caused hydropic 
degeneration, whereas a low carbohydrate diet pre- 
vented such changes Long, however, could not show 
similar lesions in rats made diabetic, even though they 
had high blood sugars fram two weeks to several 
months Banting made attempts to render dogs dia- 
betic by partial removal of the pancreas followed bv 
large injections of dextrose I remember that some of 
these dogs, even after weeks of daily intravenous in 
jections of very exhorbitant amounts of de.xtrose, 
failed to become diabetic so long as there was a wisp 
of the pancreas left We also know that a good many 
humans who are resistant to insulin and who have had 
hyperglycemia for wears, show, at death, no lesion in 
the pancreas If the opponents of Tolstoi can show 
that glj cosunn actually does harm, or that a sugar- 
free urine actually does good, and can demonstrate 
these as scientific facts, then we believe that Tolstoi 
himself will admit the point Thus far he has seten- 
Ufically failed to detect any adverse effects of gly- 
cosuria on the patients Thus far, he has scicnUfically 
found virtue in the practice of permitting glycosuna 
at times He has the courage to state his findings and 
to fight back against what may be called a fi-xed idea 
which, on close examination, does not appear to have a 
scientific basis Since vve are all trying to practice 
scientific medicine, it will be necessary for each of us 
to examine the facts of the case and be guided by iogic 
rather than by unsupported beliefs In the case of 
protein metabolism, what is of importance is the 
amount of protein retained by the body , not the 
amount which is excreted In the case of vitamin 
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Experimental Production of Gastric Ulcers in Dogs by Inducing Vascular 

Spasm with Pitressin*^ 


By 

A J NEDZEL, M D , M S T 

CHICAGO ILUNOIS 


S INCE the time of the first good desciiption of 
gastric ulcer h> Ciuveilhier (quoted bv Strumpell 
(ll, mani opinions and suggestions have been ex- 
pressed concerning its etiologi% and up to the piesent 
dai there is no agreement among invcstigatois on this 
subject Clinical, experimental and post-mortem obsei- 
lations on the pathogenesis of gastiic oi duodenal 
ulcers furnish manj conflicting iievs Clinicalh, the 
disease iias so oi ersliadowed hi local simptoms that 
the general sjmptoms lemained in the background and 
did not attract much attention of phvsicians, and the 
underhing causes iieie oierlooked Expei imentalh , 
manv ingenious wais of producing gastiic ulceis i\ere 
devised, and each method seemed to fuinish an expla- 
nation of the mechanism of ulcei foi motion On the 
basis of post-moitem observations, as early as 1853 
Virchow proposed the theorj that ulceis aie caused 
primarilv bj nutritional disorders of the vessels, le- 
sulting from thiombi and emboli, which b\ inteifeimg 
wnth the circulation lead to hemonhagic infarct and 
to neciosis 

Though dominant for a time, Viichow’s view did 
not explain manv clinical observations on human ma- 
terial, and it lost favor when the period of morpho- 
logical pathologj came to an end and the trend in 
medical science turned toward functional pathology 
(Krelil (2)) Von Bergmann (4) founded a spasmo- 
genic theory of ulcer development According to it the 
disturbances in the vegetative nervous system are the 
factors that in mam cases cause the spastic vasculai 
contraction, be it through the conti action of the 
vessels of the mucosa proper (as Beneke proposed), or 
through spasm of the gastric musculature (Talma, 
Van Yzeien, Lichtenbelt) by which the blood supply 
to the mucosa is impaired (see Winternitz (3) ) 
Consequently circumscribed anemic regions are 
brought about which aie attacked by the digestive 
fluids Further, according to the views of von Beig- 
mann (4), through the loss of peptic substance there 
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mnv be evoked new spasms that will interfere wnth the 
healing process In this wav the existence of the 
cliionic ulcer and the hemoirhages of the mucous 
membrane, or erosions and necioses of the same, ns in 
acute ulcei-8, can be undcistood Rossle (see von Berg- 
mann (4), at the same time offered a conception of 
ulcer as a secondary disease, the result of a neuroieflex 
action Stewart (6), believed that in the production 
of an injury in the stomach or duodenum, w'hich later 
IS to become an ulcci the most frequent mechanism 
appeal’s to be a focus of necrosis from vascular ob- 
struction 01 stasis, a condition which can be brought 
about bv a spasm of the arteries or of the stomach 
itself Huist (see Stewart (6)) stated that the vaso- 
motor spasm alone can explain the undoubted influence 
of sudden change of temperature in the production of 
relapses of gastiic and especially of duodenal ulcer, 
and the frequent association of a poor peripheral 
cnculation with this lesion It is also a well known 
fact that spasmodic conti actions of the stomach usu- 
ally do happen in the pi esence of a chi onic ulcer This, 
of course, maj aggravate the existing lesion Hurst, 
too, emphasizes the impoitance of hyper asthenic 
gastric diathesis in the etiology of duodenal ulcer 
Certain pei-sons have an inbora variation from 
normal individuals, and manifest it in hvpertonus of 
the stomach wnth active peristalsis and rapid evacu- 
ation, and also with hyperchloi hydria and hyper- 
secretion Huist uses the term “duodenal diathesis,” 
and states that a duodenal ulcer can not develop m the 
absence of such “diathesis ” Stew^nrt (1923) on the 
other hand, holds that “the comparative fixity of the 
lesser curvature, and the gi-eatei degree of trauma and 
friction from stomach contents to which the ‘Magen- 
strasse’ is subjected may possibly ex-plain, at least in 
part, whv acute ulceis in that situation are more liable 
to become chronic than in other parts of the organ ” 
But the selective location of ulcers in the lesser curva- 
ture and in the duodenal bulb is easier to understand 
since Reeves (6) reemphasized how' the anatomic pe- 
culiarities of the lesser curvatuie of the stomach and 
of the duodenal bulb diffei from other parts He found 
that the circulation in the v'essels of the sub-mucous 
arterial plexus of the lesser curvature tends to be 
slow in comparison with that rn other parts of the 
stomach The vessels are much smaller, their length is 
greater, and there are fewer anastomoses He also 
found the arterial vessels in the submucosal plexus of 
the duodenal bulb to be smaller and few^ei, and to 
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annstoinose less freely, tlinn those m other parts of 
the duodenum Such anatomic peculuiities will lead 
in certain conditions to nutritional changes in the 
legion predisposed to ulcei formation In connection 
with such anatomic difference, studies liave been made 
dealing with alteiations of the ganglions and nenous 
tissue of the mucosa and submucosa, which mnv have 
a direct bearing on functional disturbances of the 
\ essels 

Paliei (7) considers the local cause of ulcer for- 
mation as a chemico-mechanical one, and the undei- 
Iving cause, a constitutional one, namelj, a disturbance 
of metabolism He defines gastric ulcer as a consti- 
tutional disease with local manifestations t^eStphal 
and Ifuckuck (8) point out that patients with 
definite gastric ulcer aie poisons cvith hcperergic 
irritable stomach, and in the laige majoritj tvpi- 
callj are stigmatized vegetatively The\ arc of an 
asthenic habitus, possessing fine culling hair, slightlj 
piotiuding eyeballs, with somewhat dilated pupils 
and a slight, though definite, enlargement of the 
thyroid They have a vasomotor hypei irritability , 
as manifested by increased dermographism, and they 
incline to hiTierhydrosis of hands and feet from 
secretory hviierirritability’ of the sweat glands Simul- 
taneous wnth gastric ulcer there often exists a spastic 
constipation, evidencing a non-coordination of in- 
creased movements of the large intestine. Hitzcn- 
bergci in 1920 (see Pines (9)) and others pointed to 
the fact that a round ulcer is formed in peisons with 
an abnormal spine The most frequent anomalies of 
the lower thoiacic and the lumbar portions Of the 
spine are hi pernormal and left-sided scoliosis In cas''s 
of lordosis the ulcer is usually found in the pvloiic 
part, and in the cases of left-sided scoliosis it is in 
the center of the small gastric cunaturc Pines (9), 
noting the existence of three theories of the patho- 
genesis of gastro-iluodenal ulcers (the gastritic, the 
mechanico-functional, and the neurospasmogenic), 
thinks that in the majority of cases the components 
of all three play a part yyith one predominating He 
like Hitzenberger and others, calls attention to the 
mechanical factor such as the curyatures of the spine 
These curvatures, in his opinion, e.xert pressuie on 
certain parts of the stomach and thus cause the ap- 
pearance of the ulcers He contends that his and other 
clinical observations in this direction support the 
mechanico-functional theory of the pathogenesis of 
gastric ulcer Due to permanent anatomical conditions, 
the pleasure exerted is of long duration, and thus the 
couise of the disoider is extremely slow and nevei re- 
sults in a complete cure According to Carlson and 
Rivers (10), the factor common to all peptic ulcers, is 
the fact that the lesions occur onlv in tissues bathed 
by the acid-pepsin gastric chyme Normally, though 
theie are wide variations in the concentration of the 
acid juice, the mucosa is able to protect itself against 
ulceration Yet, if for any reason, the margin of 
safetv is decreased, and the defensive mechanism of 
the tissues is lowered, then the ulceration mnv develop 
in the presence of the gastric juice, though this se- 


cietion does not possess any unusual erosive tenden 
cies Peipers (11) emphasizes the fact that dunng 
chronic le td poisoning the colic and the spastic consti- 
pation are not the only reactions of the gastro-intesti 
nal tract There is also a spastic tendency of the upper 
portions of the digestiye tract with involvement of the 
vascular system He shows that lead poisoning may 
produce the conditions which lead to the development 
of gastiic ulcer Just (12) found the mcidente of 
multiple ulcerations and multiplicity of pathologic 
states to be greater than is believed His findings on 
clinical mateiial suggest that the multiplicity of 
lesions 18 present in all cases of duodenal ulceration. 

Jankelson and Rudy (13), point to the simultaneous 
occurrence of peptic ulcer and diabetes mellitus ' In 
persistent digestive disturbances, particularly of 
hunger and pain, peptic ulcer should be suspected and 
carefully investigated Bujovich (14), when making 
injections for local anesthesia in persons with gastric 
ulcers, noted that the needle ahvays pierced the skin 
with difficulty on account of considerable resistance 
In cutting the skin and ajacent aponeurosis in the 
epigastric region the knife yyould meet special indu 
ration of these tissues, and the lavers of the aponeu- 
rosis, once cut, would separate in such a manner that 
difficulty' yyas encountered in reuniting them by suture 
It appeared to him that the disorders of the nenous 
and circulatory systems of the stomach affect the stan 
and the abdominal lovers and interfere with their 
nutrition 

Abrumvantz and Zabusova (15) analyzed 2,000 
cases of gnstro-duodenal ulceration and emphasized 
the 1 ole of faulty nutrition in the etiology of the dis- 
ease The nuthois concluded that prolonged fasting 
interv'nls and ii regular eating caused by certain occu 
pations plnv an important part in the pathogenesis of 
gastro-intestinal ulcerations Kobro (16) studied cases 
yvith chronic unspecific disorders of the digestne tract 
Half of his cases were leptosomes, but in all cases e.x 
tensiye indications of a vegetatne neurosis, apparently 
with a vagotonic predominance, were obsened He 
finds a close relationship among all digestive disorders 
and between them and vegetative neurosis, chronic 
dy spepsia, in his opinion, is a forerunner of gastric 
ulcer Constipation, colitis, primary chronic appendi- 
citis, different phases of chronic dyspepsia, gastritis, 
and peptic ulcera — all these he considers as different 
stages and anatomic localizations of the same pa 
thologic condition Smithies (17), points out that the 
lesions of gastric oi duodenal ulcer arise spontaneously 
only in the human family , not in anv other group of 
living creatures, and that the basic mechanism of 
their production evidently consists in disturbances of 
the normal arterial blood circulation in the gastro-in 
testinnl wall He also states that some mural lesions 
evidently occui as a consequence of arterial, arteriolar 
or capillary occlusion (sclerosis plugging by clot, 
rupture, prolonged spasm) Also mural lesions may 
result from venous stasis prolonged to a degree suf 
ficient to stop blood flow, and hkewuse from a complete 
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Fiji I Gastric mucosa of dog 41 after injection of 
pitressin (About natural size) 


hmph stasis Bacteiial deposits can be considered as 
“accidental," or secondary in the gieat majorilj of 
cases Robinson (18) advances the p3\ chogenic theory 
of peptic ulcei He states that this disease is found 
onh among the susceptible individuals of the nliite 
race, usually the long thin t>pe who are gi\en to woiiy 
and nei-vous instabilitv Those indniduals develop an 
unbalance of the vegetative sjstem resulting in a 
bombardment of stimuli to the Icssei cunatuie of the 


stomach and duodenum, and in some cases pioduciiig 
vasculai spasm, thiombosis, induiation, ischemia, and 
finally neciosis and ulcei ation Buigei (19) points to 
the fact that the “Magenstiasse" suffers nutation 
moie often and easiei because of the passage of food, 
which ma> ultimately lead to vasculai spasms in pie- 
disposed individuals 

Von Bergmann (4, 1934)) stresses the view that 
gastiic ulcei is a manifestation of a systemic disease 
and should not be consideied as a local disoidei 
Itching skin diseases frequently occui in patients 
suffering fiom stomach or intestinal ulcei s He sug- 
gests a similaiitj between some skin diseases and 
ulcei gastritis and thinks that by regarding the gas- 
tritis of ulcei as an “endei matosis” some obscuie 
factois in the pathogenesis of ulcer w’ould be cleared 
up Behneman (20) states that gastiic and duodenal 
ulcei s are manifestations of a sjstemic disease He 
points to the long, thin, malnourished, undei weight, 
pooilj postured individuals wdio aie subjects of this 
disease, and he lemaiks that there is also the element 
of an unstable neivous system in 95 per cent of peptic 
ulcei patients Robinson (18) states that shock alone 
IS sufficient to initiate an emotional upset leading to 
the spasm of the vessels and ultimately to ulcei ation, 
but that tiauma pci sc can not pioduce a chionic ulcei , 
the ulcei s following trauma heal lapidly and hydio- 
chlonc acid and pepsin do not detei the healing 
piocess Hueck (21), analyzing the pictuie of gastric 
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ulcer histolofticalI\ , phvsiologicalh, and clmicall\, 
concludes that it is a result of an h\perergic state of 
the bodj which manifests itself in increased irrita- 
hilita of the ragus Callahan and Ingham (22) con- 
clude from tlieir clinical obsenalions that there seems 
to be a correlation between peptic ulcer and bod\ 
build, personality, and other characteiistics Ask-XJp- 
mark (23), citing Cushing’s opinion on the neurogenic 
origin of peptic ulcer, introduces his own clinical 
obsemtions of cases wath intracranial lesions in 
which a peptic ulcer de\ eloped He also points to the 
other factors which participate in the pathogenesis of 


peptic ulcer, and presents ecidence to support the 
opinion that a definite relationship exists between 
the iner, carbohjdrate metabolism, and the central 
nenous sistem He considers these as a functional 
unit, disturbance of which mav facor the development 
of such a lesion. That trauma and burns may cause 
gastric and duodenal ulcers is considered a well-es- 
tablished fact (I A M A 108 1452-2264) Tlie as- 
sociation of pituitari tumors and gastnc ulcers is 
shown in clinical material (Comroe (24)), Swan and 
Stephen'jon (25), thus suggesting the role of endo- 
crines 



Fig 3 Dilated venule in gastric mucosa of dog 42 (\900) 

Fig 4 Venule and arteriole in gastric muscle of dog 42 (X900) 
Fig 6 Swelling of gastnc mucosa of dog 43 (X300) 
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Piacticallv all the many angemous methods of pio- 
ducing peptic ulceis expei inieiitallv involve the in- 
tcgritj of the local blood supph, and lead in one Mav 
or another to nutritional changes in the walls of the 
stomach or the duodenum A good levieiv of these 
can be found in Rutimeiei’s (26) papei Some later 
methods may be reiiewed here 
Shapiro and I\j (27), using dogs and rabbits, es- 
tablished the anaphvhictic nature of the local gastric 
reaction, hXe that of the cutaneous one (Aithur's 
phenomenon) These results weie obtained by the em- 
ploxTuent of egg albumin, beef protein, oat piotein, 
squash seed, globulin, edestui, hemoglobin and horse 
serum Priedenvald, Feldman and Bloinson (28) pio- 
duced ulcers in most instances by the injection of a 1 


pel cent HCl solution into the gasti ic tissue Injections 
of solutions of lesser strength gave inconstant lesults 
The ulceis healed rapidlj, but chionic ulceis could not 
be obtained bj’ this method alone Hanke (29) injected 
caffeine in cats -with an emptj' stomach At the end of 
two months, the stomachs of the animals showed 
chionic ulceis, which stiuctuially lesembled closely 
those of the human being Possibly caffeine, he sug- 
gests, may play a lole in the pathogenesis and deielop- 
ment of peptic ulceis in man by causing an excessive 
outpouiing' of acid gasti ic juice on the mucous 
membiane of the empty stomach Westphai and 
Kuckuck (8) point to the results of experiments on 
dogs which, undei anesthesia, received faiadic current 
on the vagus and injections of supiarenin Their his- 



G Gastric hemorrhage of dog 44 

7 Gasti IC hemorrhage of dog 46 

8 Gastric hemorrhage of dog 46 

9 Dilated blood vessels of dog 46 


(X70) 

(X70) 

(X160) 

(X200) 


Fig 

Fig 

Fig 

Fig 
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tological pictures showed a great slmllarit^ to those 
of the resected gastric ulcers described b% Konjetzii\ 
(80) who 1 elated ulcer formation to preexistent and 
coexistent duodenitis and gastritis, conditions which 
also are intimateh connected with \nscular acti\it\ 

It has been shown bv Dodds and his co-w orhers (31, 
32), and b\ Nedzel (33), that pathologic lesions mni 
be produced, in the gastro-intestinal tract of animals 
by injecting extracts of the posterior lobe of the pitui- 
tarj gland These lesions include multiple hemor- 
rhages, erosions, and small and large ulcers of the 
stomach and duodenum, resembling those seen in man 
Windwer and Matzner (34) produced experimental 
gastric ulcers m rats by their pepsin-h\ drochlonc 
acid method Thej also administered dail> injections 
of histidine mono-hj drochloride (Larostidin of Hoff- 
man-LaRoche) , which did not preaent the formation 
of expeiimental gastric ulcers A high incidence of 
lesions was recorded in the animals w'hich receiiod 
these injections According to those authors, it is the 
conversion of histidine into histamine that is respon- 
sible foi the production of experimental ulcer Stein- 
berg (36), found in dogs a relationship between the 
aciditj, and jejunal spasm, and the development of the 
experimental ulceratipns which closelv resemble the 
duodenal and post-opei ative ulcerations in man Stein- 
berg did not denv the importance of the vegetative 
nervous svstem, the endocrine glands, or the consti- 
tution He emphasised the equilibrium normallv exist- 
ing between the stomach and the duodenum an 
equilibrium which can be disturbed in the indivndual 
with a certain constitutional predisposition and in an 
unfavorable environment Balint (Vandorfv, 1936) 
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pointed to the fact that hydrogen-ion concentrations 
of blood and tissue in cases of gastric ulcer tend to the 
acid side, and that there are disturbances in the endo- 
crine system Vandorfj (36) also pointed out a change , 
in the functional state of the stomach In certain con- 
ditions Babkin (37) found the gastric secretion to 
deviate from its normal course Conditions mav arise 
which can produce destructive processes in the gastric 
mucosa Histamine is present in the gastric jnice 
after the subcutaneous injection of histamine, during 
sham feedings, or upon electrical stimulation of the 
vagus nerves, and its concentration changes wath the 
change in rate of the gastric secretion The histamine, 
acting upon the blood vessels, is capable of producing 
stasis in the capillaries, which mav lead to the for- 
mation of erosions in the gastric mucosa Babkin 
emphasized the possible role of histamine m the for- 
mation of peptic ulcer thus evaluating some of the 
consequences of abnormal functioning of the gastnc 
secretorv mechanism Bogoras (38) subjected his ex- 
penmental dogs to a partial starvation, and succeeded 
in affecting multiple erosions and ulcers in five 
animals 

There is one thing in common in the clinical, path 
olopcal and experimental observations upon which the 
various views on the etiologv and pathogenesis of 
gastric and duodenal ulcers are based, excluding direct 
trauma to the mucous membrane, whether it be 
phvsical or chemical, it is the normal function and the 
normal nutrition of the gastro-duodenal walls that 
prevents the ulceration Anj interference with or dis- 
airangement of this function mav lead to pathologic 
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changes jn the coi responding regions and ultimately 
to ulcer formation Nonnnl function and normal nu- 
tntion of the gastio-duodenal walls, ns of the other 
organs, depend directly on the behavioi and the state 
ol the blood vessels It is this fact which led the 
writei to studv the effect of pitressin on the gastiic 
mucosa 

EXPERIMENTS 

All the experiments were made’ on dogs (usually 
\oung) bj administeimg a single injection, or re- 
peated injections, of pitressin intiavenously The dose 
was '20 pressor units per five kilograms of body weight 
The repeated injections n ere given at the average i ate 
of tno injections weekly until a total of fifty in- 
jections The total number of dogs used was 62, of 
which 3? (63 per cent) gave negative, and 23 (37 per 
cent) positi'\e results The lattei gioup showed lesions 
of the stomach and duodenum langing fiom a small 
erosion to a large ulcer A few of the dogs died from 
causes not related to gastric lesions, the majority were 
put to death 

It Is advisable here to precede the detailed desci ip- 


tion of the histologic obseivations on the develop- 
mental course of gastric ulcer undei expel imental con- 
ditions with a delineation of the gastiic mucosa of the 
living dog (undei nembutal anesthesia) as seen by 
diiect inspection after the animal was subjected to 
intiavenous injection of pitiessm 

DIRECT OBSERVATION 
The stomach was exposed thiough an incision about 
15 cm long in the median line of the upper abdominal 
wall The oigan w'as opened by an incision in its fiont 
wall, neai the pyloius, and the gastric mucous mem- 
brane here exposed The contents of the stomach, if 
any, were gently lemoved, and hemorrhage from the 
incision was stopped The exterior of the stomach was 
constantly bathed with saline solution warmed to body 
temperature, and the injection of pitressin was made 
through the femoial vein Attempts at direct photo- 
graphy failed because of the movements of the 
stomach after the injection of pitressin, and because 
of the lespiratorv movements of the diaphragm 
The degree of leaction vaiied in different dogs, but 
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all reacted similarlj In a minute or more after the 
injection of pitressin the stomach contracted, and the 
folds of the mucosa became moie pronounced and 
paler A fen minutes later the stomach dilated, the 
height of the folds was still increased, and red dots 
appeared on the surface without visible rupture of 
the mucosa These dots enlarged, becoming from 1 to 
3 mm in diameter On careful snabbing ndth cotton 
pledgets, they disappeared transientlj, onh to re- 
appear in the same or in adjacent places, definitelv 
becoming msible hemorihagea In about thlrti to 
fortj-fi\e minutes, especiaili after tno or three in- 


Volume 10 '• 

Numbe* S f 

jections of pitressin, the small hemorrhages definitelj 
began to resemble small erosions and the mucosa be- 
came hjTieremic inth the folds disappearing (Fig 1, 

Dog 41) 

HISTOLOGIC FINDINGS 
At different stages of the observed changes, speci- 
mens of tissue nere taken from the stomach, stained 
mth hematoAjlin and eosin, and studied histologicaUj 
Fig 2 exhibits a bit of gastric mucosa near the 
surface, taken from dog 42, twent>-five minutes after 
an injection of pitressin The capiiianes beneath the 
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epithelial layer aie highly dilated and filled with the 
ei j-throcy tea 

Fig 3 shows another section taken fioni the same 
animal at the same time The small vein is filled with 
leucoc}'tes which are mostly polymoiplionucleai-s At 
the light, above the vein, is a small capillary with 
swollen endothelium 

Fig 4, taken from the same section as Fig 3 simi- 
larly illustrates the tissue of the muscular layei To 
the left IS a vein containing leucocytes, chieflv polj- 
morphonucleais, accumulated at its walls, and to the 
right is an arteriole plugged with a thiombus, which 
consists of fibiin and xed blood cells, while at the 
peripheiy are leucocytes, some of which aie situated 
pel ivascularly 

Fig 5 depicts a section of mucous membrane at the 
surface, taken fiom dog 43, thirtv minutes after an 
injection of pitiessin The mucosal suiface displays 
an exudate The epithelial cells aie filled with some 
debus The capillaiies are highly dilated The intei- 
stitial tissue is somewhat edematous Round cells are 
scattered The lymph channels aie dilated 

Fig 6 reveals a small hemorihage in the gastiic 
mucosa, from dog 44, thirty minutes after the in- 
jection of pitiessin The blood vessels in the sub- 
mucosa aie widely dilated One of them has been so 
overfilled that it has luptuied through the musculaiis 
mucosae and the tunica piopiia to the suiface, de- 


stioving that musculai sheet in a small aiea and the 
oveilying mucous layer in a largei area The epithelial 
laver of the mucosa has also undergone destiuction, 
peimitting the escape of the blood on its surface To 
the left of the hemorihage a ividely dilated capillary 
is jseen The suiface of the mucosa is coveied with 
fibi in 

Fig 7 presents a somewhat similai picture fiom 
dog 45 The blood peifoiated the mucosa, displacing 
the paits of this torn membiane, while lelatively laige 
amounts of blood are still seen at the base of the 
bleak 

Fig 8 shows a hemorrhage in the gastiic mucosa 
of dog 46, taken thii tv-five minutes after the injection 
of pitiessin The ivhole mucous layei of this stomach 
appeared shi unken The blood vessels aie conti acted 

Fig 9, also fiom dog 46, displays highly distended 
blood vessels at the base of the mucosa The glandu- 
lar cells aie beginning to lose then normal structure, 
and some of the nuclei are not visible 

The findings just described lepiesent the initial 
stages in the development of gastiic ulcei aftei in- 
jection of pitressin Those presented in the following 
miciophotogiaphs aie from animals put to death at 
vaiying time inteivals aftei pressoi episodes induced 
by injections of pitiessin 

Fig 10 shows an effect of the action of pitiessin in 
dog 47 This animal received intiavenous injections 
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on February 24 and JIaich 3, 1987 and was sacrificed 
on March 9 Widely dilated blood yessels are obsei'yed 
in the mucosa of the superficial and middle porhons 
of the specimen Distended blood lesseJs are also 
found betw’een the muscularis Tnucosae and the tunica 
propria The nuclei of the gland cells and of the 
interstitial tissue aie opaque, and the whole mucous 
membrane is edematous The epithelial la\er is com- 
paratnely well preserved 

Fig 11 poiiravs a part of the same section The 
blood vessels of the submucosa are highh distended 
The interstitial tissue is edematous The blood vessel 
in the muscularis is filled with leucocjtes, mosth polv- 
morphonuclears 

Fig 12 illustiates early necrosis in a section of 
gastiic mucosa from dog 48, which receued an in- 
jection of piticssin on Januaiy 1, 1934, and wns sacri- 
ficed tvrenta-four hours later Onlv nuclear shadow's, 
if anv, of the glanduJar cells and tissue are seen 
Below the fainth stained aiea is a row of scattered 
mononuclears In a section fiom another part of the 
stomach of this dog there was a focus of disinte- 
gration in the central part of the mucosa, resembling 
a faint island in the otherwise normal-appearing 
stratum 

Fig 13 exhibits a lesion in dog 49, which recehed 
injections of pitiessin on Februarj 11 18, 22 and 24, 


and was put to death on March 2, 1937 Jlicroscopi- 
cali\, the mucous membrane appeared swollen and 
reddened Microscopicalh , it is edematous in toto, but 
mosth in its interstitial tissue The nuclei of the 
glandular cells aie deeplj stained and some are not 
I'lsible, while scattered mononuclears are present, and 
the glandular tissue appears somewhat shrunken 

Fig 14 IS from the same specimen The whole 
mucosal and submucosal structure is edematous, 
showing cist-like accumulations of the serous exudate 
The surface epithelium is absent, and the glandular 
tissue beneath the surface has parth disintegrated 
The surface is coiered with fibrinous exudate, most of 
which IS iniaded bv connectne tissue cells with 
fonned elements A superficial erosion is shoivn at 
the right IMononuclear cells are scattered throughout 
the mucosa 

Fig 15 likewise is from the same specimen as Fig 
13 To the other characteristic features is added an 
erosion which is filled w'lth exudate and a proliferation 
of the fibrecjiies 

Fig 16 represents a superficial erosion in the 
stomach of dog 50 Between March 3 and Julv 17, 
1987, this animal received twent\-one injections of 
pitressin It was put to death on Juh 21 The stomach 
contained a number of erosions and two small ulcers, 
one of which is figured here. The ulcer e.xtends from 
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the suiface of the mucosa to tlie muscular is mucosae 
There is some fibimous exudate uith modeiate 
numbers of foimed elements The edges of the ulcer 
are edematous ^\lth neciosis of the mucosal stiuctine 
Fig 17 shows an ulcei fiom dog 51 This animal 
received thirtj'-five injections of pitiessin behveen 
Apiil 6 and Julv 25, 1934, and was put to death on 
Juh 25 A single gastiic ulcei was found It extends 
fiom the suiface into the submucosa, perforating the 
muscular IS mucosae A seious exudate is seen in the 
submucosa The edges of the ulcer show neciosis of 


the muial stiuctuies The musculai lajei is ede- 
matous 

Fig 18 depicts an ulcei fiom dog 52 Between 
August 3 and 10, 1937, when the dog was put to death, 
it leceived twelve injections at the late of tivo a daj 
The stomach “jhowed several small ulcers The one 
piesented heie penetrates deep into the submucous 
layei, its base foimed bj the musculai layer In the 
lowei right corner of the photograph, a partial in- 
volvement of the latter is seen On the left, in the 
submucosal layer and just above the musculai lavei, 
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there is a blood vessel vnth a thrombus completely ob- 
structing its opening The ulcer contains some fibri- 
nous exudate and debris of the mucosal and sub- 
mucosal tissues 

Figs 19, 20, 21 and 22 are microphotogiaphs taken 
under oil immersion of different parts of the edges of 
a gastric ulcer in dog 62 Tliej disphj the different 
processes which are pioceeding in the ulcer at the 
same time Fig 19 show's n practicalh complete de- 
. stmction of the glandular tissue, with a total absence 
of the endothelial layer Fig 20 shows three different 
stages of the same ulcer found in the same section 
Here the exudate has no formed elements, with the 
exception of baciUi, which are engulfed in it Here 
also we get a picture of necrobiosis, m which some 
structures are completely destroved, and a healing 
process in which fibrous cells penetrate through the 
exudate with the ultimate production of scar-like 


results are presented graphically in Fig 24 Its upper 
part gives the total number of dogs (broken lines) 
and the number of dogs with positive findings (solid 
lines) bv months, starting with September As seen 
in the figure, the highest percentage of positive re- 
sults, in relation to the number of dogs used falls in 
the months of December and Januarj and again in 
llarch and April In the lower part of Fig 24, where 
onlv the animals with positive findings appear, the re- 
sults ai e expressed as percentages of the total number 
of dogs and are grouped bj seasons In the autumn 
months, September, October and November, 15 dogs 
were given injections of pitressin, and in 20 per cent 
the findings were positive, in the winter months, De 
cember, Januarv and Februarj, the 18 dogs treated 
gave 60 per cent positive results, m the spring 
months, March, April and Maj, 18 dogs yielded 61 per 
cent positive results, and in the summer months, June, 



Fig 23 Pjlonc ulcer of dog 63 (About natural size) 


tissue Fig 21 portraj s the same healing process, but 
far more advanced In the center is a newly formed 
capillarv Fig 22 depicts the healing process in 
glandular tissue The cells appear fairlj noinial, 
though thev are bathed in blood, and many capillaries 
are dilated and filled with ervthrocjtes 

Fig 23 shows a large ulcer in the pvloric part of 
the stomach of dog 63 Between March 22 and Mnv 
21, 1934, when the animal was found dead, it received 
fiftv injections of pitressin 

All the experiments described were performed on 
healthy animals, the weak or sick were alwajs dis- 
carded The experiments continued during the entire 
year, and the number of animals used each month was 
- approximatelv the same This gave an opportunitj to 
study the relationship between the positiv e and nega- 
tive findings in the animals that were subjected to 
pitressin injections, and the month and season The 


Julj and August, there was a 23 per cent positive re- 
sult in 16 dogs subjected to the experiments 

DISCUSSION 

The observations alreadv presented definitelv point 
to a conditioning of the blood v'essels as the immediate 
cause of ulcer formation, and indicate that the spasm 
theorj’ IS the most logical one to explain the peri- 
odicitj in the appearance of ulcers, as well as the fact 
that acute ulcers are frequentlv multiple and tend to 
be irregularlv distributed in the stomach and the 
duodenum 

Pitressin injected intravenousl} evokes spasm of 
the small blood v-essels as well as spasm of the muscu- 
lar tissues, which in their turn add to the compression 
of the blood vessels The contraction is later followed 
by dilation of the same blood vessels— the act of resto- 
ration A normal biologic rhj-thm of this tvpe keeps 
the vascular supply and demand in constant equili- 
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Fipr 24 Graphic summary of expel iments with G2 doRs 

bnum but the same contraction whethei due to 
changes in the blood vessels or to contraction of the 
extiinsic muscles wnll, if prolonged or exaggeiated, 
injure the paienchjTnal cells, because it will be associ- 
ated wth undue geneial or local anoxia 
The greatei the discrepancy between the demand 
foi oxygen and the supply, the gieatei aie the changes 
yhich will follow, the lange extending from puiely 
functional changes, which can not be discerned his- 
tologicalh, will lead to neeio^iis of vaiying extent in 
different stages This is showm in detail in the present 
monogiaph, not onh m the production of experimental 
endocarditis and gastric ulcei, but also in the pro- 
duction of analogous lesions in biain, livei and 
kidneys, as described in subsequent chapters With the 
pressoi phase as it occurs under natural conditions of 
life (le, with cold, with lelative alkalosis, with 
sympathicotonia, etc) oi aftei injections of pitiessin, 
contractions of the blood vessels occur which may 
leach such a degree that a vessel filled with blood may 
rupture and establish a hemorrhage directly into the 
lumen of the stomach (Figs 7 and 8) In its mucosa 


small hemoirhages and also foci of necrosis can be 
observed, and in the submucosal and muscular layers 
dilated blood vessels filled xvith leucocytes, some of 
which aie peiivasculai in position, are visible On the 
surface of the mucosa an exudate mav collect, contain- 
ing fibrin and fomed elements which have passed 
thiough the undamaged epithelial layei Erosions, 
edema of the wall of the stomach, neciosis of the 
mucosa, associated wnth an inci eased number of 
mononuclear cells, healing of the erosions, and ulti- 
mately, typical ulcer formation mav also be discerned 

The ulcers of the stomach produced expel imentallv, 
as well as those established clinically, heal leadilv 
The so-called chionic ulcers, of the type shown in Fig 
23 require an additional factor, also of nutritional 
chaiactei, and do not occur so commonly 

The regularity with which peptic ulcers are found 
in certain persons leads some authors to speak of an 
ulcer diathesis, thus associating ulcei s with definite 
constitutional trends in persons subject to this dis- 
ease It is geneially agieed that ulcei s are the result 
of metabolic disturbances, the local cause being 
ehemico-mechnnical and the undeilying one consti- 
tutional Since the constitutional pictuie is quite ovei- 
shadowed by the uiTiencj of the local symptoms, the 
latter have led, and still do lead, to the almost ex- 
clusn'e consideiation of the ulcer rather than of the 
patient as a whole But it is well recognized that 
persons subject to ulcei formation aie usually slender 
(asthenic persons) with labile nervous and vascular 
sj'stems The disease is seasonal and occurs mostly in 
the northern latitudes, and Peterson (39) showed that 
the exacerbations are connected with certain meteoio- 
logic changes 

The seasonal character of the disease can be related 
to the observations reported here It is likely that the 
seasonal variations aie in pai-t connected with the 
systemic stimulation of the entire organism during 
the late winter and spring, at least, there is then a 
greater tendency toward inflammatory reaction and 
toward digestion of tissue 

It seems that normal animals which have been fa- 
tigued and are more acid, and thus biologically weaker, 
reveal greater autonomic difficulty in adjustment to 
meteorologic changes, and m them superimposed 
pressoi effects from injections of pitiessin apparently 
lead more readilv to prolonged spasm and to delaj'ed 
recovery from the effect of spasm 
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Low Incidence of Cancer of the Stomach in Iowa 
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T he title of tins piesentition may seem somewhat 
facetious, since most texthoohs and authovs diS- 
cussing cancer of the stomach stiess its fiepuenci 
So few cases of cancer ot the stomach had been seen 
o\er a penod of veais that a stiidi of the local inci- 
dence and diagnosis of gastric cancer was begun in 
1^S5 This stud\ has continued and has extended to 
include data, from the Tumor Clinic of the State Uni- 
lersitv Hospital at lown Citv, and fiom the Iowa State 
Department of Health, at Des Homes From this 
studj it appears that many textbooks and wiiteis in 
medical journals have o\ er-estimated the frequenci of 
gastric cancer or that cancer of the stomach is not as 
frequent m Iowa as it appeal's to be in other parts of 
the United States 

In Oslei (1) the following statement is made “In 
an anaijsia of 30,000 cases of cancer, W H Helch 
found the stomach im oh ed in 21 4 pel cent, this organ 
standing ne'd: to the uterus in order of frequenci ” 
This same statement appears m the third edition of 
Osier (1898), which suggests that there has been little 
change during the past 40 lears or more, in the inci- 
dence of cancer of the stomach Cecil's (2) Text Book 
of Hedicme says “It is estimated that gastric cancer 
constitutes one-fourth to one-third of all deaths fiom 
cancer ” It is stated m Musser (3) that “Cancel of 
the stomach is responsible for a large percentage, per- 
haps 30 to 40 pei cent of all cancer deaths ” Ew mg 
(4) sais that Gurlts statistics of Vienna of 10 per 
cent in 4131 cases of cancer are much too low foi 
gastric cancer' and that Haberlin's figuies foi Switzei- 
land of 41 6 per cent m 27 611 cases are much too high 
Yet Ewnng refers to others who report a much highei 
incidence Among these is the data of Cramer, who 
found that of the total cancer moitality gastric cancel 
in England contributes 55 8 pei cent m males and 
42 3 per cent m females The highest incidence le- 
ferred to hv Ewmg has occurred m Norway about 
which he says “In Nordlandet, Noiwaj, where the 
diet is largely fish, Seagard finds a mortalitj fiom 
gastric cancel of 74 per cent of the total deaths fiom 
cancer “ 

Cutler and Buschke (6) says that Caicmoma of 
the stomach comprises one-third of all malignant 
tumors” Walters, Giay and Priestley (6) sa> 
“There is an often quoted statement to the effect that 
approximatelj 38,000 persons die annuaJlv in the U 
S fi-om cancer of the stomach ’’ Thev also sav tbut 
Its incidence is increasing This same 38,000 figure is 
quoted by Christopher (7) m his surgical text book 
In the Proceedings of the Staff Heetings (8) of the 
Snlrmitted April 18 IBIS 


Mayo Clmic is this statement "Of this numbei (160,- 
000 cancel deaths) about 50 per cent oi 80,000 die 
from cancel of the gastro-mtestmal tract, and of these 
80,000, approximatelj 60,000 die of cancel of the 
stomach ” These figuies were taken from a report by 
Dublin, of the Metiopolitan Life Insurance Company 
Ciamei (9) sais "In this countiv about 30 pei cent 
of the total lecoided mortality fiom cancer is repre- 
sented bv the lecorded moitahtj from gastric cancer ” 
Mullen (10) m discussing cancer of the stomach sais 
that “It compiises 35 per cent of all cancer, causes 
one-thud of all cancer deaths, and results m more 
than 100 fatalities every day ” Many othei quotations 
could be giien from text books and journals, giving 
cancel of the stomach as the cause of 25 to 40 pei cent 
of all cancer deaths, hut it seems unnecessary to use 
more space for such quotations 

The studj to deteimme the incidence and means of 
diagnosis of cancer of the stomach in Cedai Rapids 
Was begun m 1935 All of the deaths leported at the 
Citi Hall were examined for the 5 preceding years, 
but the lehability of the diagnosis seemed so uncertain 
that the studj has started from that date All death 
certificates hai e been examined since then with special 
emphasis to cancer of the stomach and abdominal 
cavity Further information regarding the methods of 
diagnosis was obtained by consulting with the- phy- 
sician who had signed the death certificate and ex- 
amining hospital lecords in manv cases The phy- 
sicians cooperated very well in this w’oik 

During the past 8 veais there have been in Cedar 
Rapids, 734 deaths fiom cancer and other malignant 
tumors There were 91 deaths -oi 12 per cent, reported 
as being due to cancer of the stomach In many 
instances the diagnosis was made on very little definite 
findings It IS well known that gastric cancer is diffi- 
cult to diagnose and the diagnosis is often made at 
the necropsy and in a feiv cases with difficulty then 
The methods bj which the diagnosis was made is given 
in Table I The most certain method is at the top of 
the table and those giien below are given m order of 
their importance Those listed undei autopsy may have 
been explored or had X-raj studies, hut those listed 
after X-ray did not have a biopsy or autopsy or explo- 
ration In those made on, clinical findings alone the 
diagnosis cannot be veiy accuiate, since cancer of any- 
pait of the abdominal cantj may ^le such symptoms 
as nausea and vomiting with loss of appetite and 
weight Many of those listed as doubtful are piobably 
not cancer of the stomach, as was found by consulting 
with the attending physician and hospital records 
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DISCUSSION’ 

AInna text book* nnd jHjnwbcala do not gl'C fhe 
source of their llRures for the hiRh inctdonce of 


3otR D ^ 
AvniST 19i3 


299 


Mulsow— Low Incidence of Cancek of the Stomach in Iowa 


jvflstnc cancel Osier (1) gives the souice of his 
figures but the incidence fiom these is onlj 21 pei 
cent Ewing (4) sa>s that the incidence of 10 pei 
cent for gastric cancel is much too low, but more 
definite recent figures are not given It is well known 
that persons with gastric cancel tend to giantate to 
medical centers, but figuies fiom these centers aie not 
veiy accurate foi less seiious or more easily tieated 
toms of cancel, as bieast cancer, skin cancel, etc 
There is some evidence appealing in Census Repoits 
(.12), that cancer of the stomach is not as fiequent as 
some authors would have us beliece The latest census 
report that I could find showed that cancel of the 
stomach and duodenum caused fionr IG to 17 per cent 
of all cancel deaths and that cancer of the stomach is 
decieasmg These figuies are shown in Table IV 
These figures are much less than the often quoted 
.18,000 deaths annually fiom cancel of the stomach 
The Statistical Bulletin of the Metropolital Life In- 
suiance Company (13), also in a recent repoit, shows 
that cancel of the stomach and livei is decreasing In 
the peiiod fiom 1910 to 1930 the late was 32 to 35 pei 
100,000, and m the period 1930 to 1940 the late had 
decreased to 26 In females the death late foi gastric 
cancel has decreased fiom 32 down to 16 per 100,000 
m the 30 year period This appaient deciease in the 
fi-equenci of gastiic cancel may be due to many 
factors Perhaps the most impoitant of these is the 
moie accurate diagnosis in the last 10 yeais, by moie 
frequent and accuiate X-iay studies, gastioscopic 
examinations, and the increasing use of suigical 
measuies to cure or leheve obscuie abdominal disease 
conditions As a result of these factors, cancer of the 
stomach has been sepaiated fiom cancer of the hvei 
in statistical repoita of mortality figures Many of 
those m formei real's reported as cancel of the livei 
veie secondary to many other organs as well as fiom 
the stomach It has been shown in a pievious repoit 
(14) that peptic ulcer of the aged is often mistaken 
for cancer of the stomach In consideiing the patho- 
genesis of cancer of the stomach, Huist (IS) has said 
that "Cancel of the stomach is twice as fiequent in the 
lovei social classes m England as in the well-to-do, 
whereas the incidence for the colon and rectum is^the 
same ” He believes that the incidence of cancer of the 
stomach is laigely due to external factois such as poor 
dental hr giene, irritating oi vei-y' hot foods, eating too 
fast, excessive use of tobacco, etc The state of Iowa 
may not classifr as a state composed laigelr of the 
well-to-do class, r et there is not the poverty and poor 
hr giene and sanitation that exists in many laige cities 
and industrial centeis 

CONCLUSIONS 

Cancer of the stomach has been found to cause about 
S yier cent of all cancer deaths in Cedar Rapids during 
the past 8 rears, and tbei-e are about 5 pei cent moie 
cases suspected of having died of gastric cancel 


Cancer of the stomach at the Hospital of the State 
University' of Iowa, accounts for 5 3 per cent of all 
cases of cancer admitted theie The lorv incidence of 
gastric cancer in Iowa may be aftected by the high pei 
cent of rural population, relatively little poverty', more 
accurate diagnosis in the data presented and other 
unknorvn factois Some evidence is piesented to shorv 
that gasti 1 C cancer in the United States, is not as fre- 
quent as many authois indicate it to be 


Table I 

Gastnc cancer deaths tn Cedai Rapids 


Diagnosed by 


Neciopsy 

10 

Biopsy 

6 

Exploration 

17 

X-ray 

13 

Clinical findings 

18 

Doubtful findings 

27 

Total 

91 

Table II 


Cancer deaths m Cedai Rapids by oigans 


Stomach 

91 (12 S'-!) 

Colon and Rectum 

164 

Livei 

63 

Pancreas 

31 

Abdominal 

16 

Uterus and Ceivix 

82 

Breast 

97 

Lung 

27 

Others 

203 

Total 

734 


Table III 

Cance) at Tnmcn dime, Iowa, TJmveisity Hospital 


July' 1, 1939 to July 

1, 1942 

Stomach 

148 (63%) 

Colon and Rectum 

244 

Liver 

8 

Pancreas 

30 

Esophagus 

29 

Prostate 

298 

Bladdei 

166 

Uterus and Ceivix 

.341 

Breast 

253 

Lung 

63 

Unclassified 

90 

Others 

1108 

Total 

2768 

Table IV 

United States Bureau of Census Repoit 


Year 

Total Deaths of Cancer 

1939 

1940 

1941 

m U S by' years 

Deaths from Cancer of 

163,864 

168,336 

169,926 

Stomach and Duodenum, 
percents 

26,590 
17 2% 

26,526 
16 1% 

25,963 

16^% 
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A Study of the Sisnihcancc and Accuracy of Cholecystosraphic Findinss" 

By 


A M SERBY, M D t 
and 

GEMMA M LICHTENSTEIN, M D t 

CHICAGO ILUHOIS 


Ai members of n group for the study of diseases of 
the biliary tract we are interested in correlating 
choleci stograms with operative findings We have re- 
vieived the records of 278 patients, all studied \vith the 
help of cholecvstograms, and operated on between 1930 
and 1940 

For convenience we divided the 278 cholecvstograms 
Into 6 groups, some of which overlapped le — (I) 
choIecy^stograms which showed gall stones, (2) chole- 
cvstograms which failed to show gall stones, (3) 
cholecvstograms with no dve concentration, (4) chol- 
ecvstograms with poor dve concentration, and (5) 
cholecv stograms with fair or good concentration 
Grony I Two hundred and thirtv patients had chol- 
elithiasis at operation, in 1G6 the cholecy stograms 
showed stones which made the technic 72<^ effective 
In 9 additional patients (6 15^) no stones were present 
at operation even though cholecv stographv had shown 
shadows which were assumed to be due to stones The 
false negative shadows mav have been due to gns in 
the duodenum or colon, fecaliths, calcified nodes or 
even renal stones 

Group II 103 cholecystograms failed to show stones 
At operation -no stones were found in 39 instances, 
stones were present m 64 It is noteworthy that poor 
or no concentration of the dve had been reported m 
64 of the 64 w ith stones at operation 

Group III 112 cholecvstograms showed no dye con- 
centration — 68 with gall stones and 44 wuthout gall 


*FrtTO the BTonp for «tndr of dlwaie. of the btll.ry trsrt. Michael 
Rew« Hospital. Chlca^fo Illinois. 

tAdianct in Medicine Michael Reew Hospital 
^^^tClInlc Physician Mnndel Clinic Michael Rcoe Hospital Chlearo 


stones 64 of the 68 with stones noted at X-rav ex- 
amination had stones at operation an error of 6Ef 
36 of the 44 with no dve concentration and no sign of 
stones had cholelithiasis at operation Therefore, to 
sum up this group, calculi were found at operation in 
100 of the 112 cases It is significant that 18 of these 
patients had either a high icterus index pre-oper- 
ativelv, or an occluded cvstic duct at operation 

Group IV 89 cholecystograms showed poor dy e con- 
centration — 61 with gaU stones and 28 with no stones 
The diagnosis in the 61 cases with gall stones proved 
lOOG- correct at operation The 28 w ith no stones bv 
X-ra\ examination included 18 with gall stones at 
operation 

Group V 30 cholecystograms showed fair or good 
concentration with no stones These patients were 
operated upon because their svmptoms were thought 
to warrant surgery 20 had no stones at operahon 
11 had minimal pathological changes As might be 
expected, many of this group experienced little or no 
relief, post-operativ ely * 

COMMENTS 

This studv re afiirmed the value of cholecysto- 
graphy An X-rav examination which shows gall 
stones with or without concentrabon of the dve consti- 
tutes almost irrefutable evidence of gall stones Good 
concentration of the dve with absence of negative 
shadows denotes a normal gall bladder If anv doubt 
remains, the cholecystographic study should be re- 
peated After two or more such negative results, an 

*Fnd Rcsolts FoDowInfr Cbolecyitectoiny R. B Brtlman and G M 
I.Icht«utein Am J Sex^ 3Mi‘'SE--p4 1987 
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opeiatioD should he peifoimed only because the 
history of colics and flatulence is definite Even then, 
the opeiation should he avowedlv an exploratoiv 
Inpaiotomi 

In all cases of doubt in nhich it does not appeal 
from the history that the patient has pall hladdei dis- 
ease, X-ray studies showing no dve concentiation 
should he repeated, we find, especially in our out- 
patient depaitment, that the second X-iay study often 
turns out satistactorih We have learned that the 
failuie of the fiist examination is usually due to mis- 
undei standing of instructions oi an inability of the 
patient to letam the dye Obyiously no die will be 
demonstrable if the cvstic duct is blocked Howcvei, 
if the gall bladder is visunli/cd, e\en pooilv, on a 
second examination we may discovei foimeilv elusive 
stones 

A high peiceiitage of gall bladdeis which lepeatedh 
concentiate the dye poorlv or not at all contain stones 
In case of doubt, the clinical syndrome dictates the 
decision of whether to opeiate or not Repeated colics, 
mild or se\ere, ma\ justify lapaiotomi On the othei 
hand, vague epigastric pains, dyspepsia, food idiosyn- 


ciacies and similar indefinite sy^mptoms aie not indi- 
cations to explore in the face of pooi concentiation oi 
a complete hek of concentiation 

SUMMARY 

1 A study has been made to deteiniine the accu- 
lacy of cholecyatogiaphic diagnosis 

2 Gall stones weie found at opeiations on 230 
patients Cholecystography had revealed stones m 
72% In addition, the loentgenologist lepoited stones 
m the case of 9 patients in whom no stones iveie found 
at opeiation 

3 In 103 patients no stones weie revealed by chol- 
ecystography, but at operation 64 of the patients xveie 
found to have stones In S4 of these 64 cases the gall 
bladder concentrated the dve pooily 

4 Among the gioup ivitb pool or no concentiation 
of the dve and no stones observed W'lth the X-iay 
theie weie sevei.sl peisons with disease elsewheie than 
in the gall bladdei oi liver 

6 IVhen cholecvstitis is gieatly suspected and the 
first loentgen examination is negative, cholecysto- 
giaphy should be repeated aftei a lapse of a few 
w'Ceks 


Abdominal Puncture — Its Value m tbe Differential Diasnosis 

Closure and Perforated Abdominal Viscus* 


etween Coronary 


By 

ISIDOR KROSS, M D , F A C S t 

NEW X'ORK NEW YOKE 


TN a clear cut case of perf mated abdominal viscus or 
of an acute coronai'y closure where the clinical 
picture IS both characteristic and unequivocal the 
pioblem of diagnosis does not come into play Recently, 
however, two patients weie seen at the City Hospital 
m whom the clinical pictuie W’ns such that the diag- 
nosis became a real problem, especially since the treat- 
ment would of necessity be radically different in these 
diseases In both patients the diagnosis w’as easily and 
readily established by the use of abdominal punctuie 
The ease and simplicity of the pioceduie, the cleai cut 
value of the findings when positive, and the appaient 
lack of knowledge of this procedure as evidence by its 
infrequent employment prompt the report of these 
cases in the hope that it might stimulate its use moie 
frequently wheie indicated (Poi details of the tech- 
nique and indications f oi its employment the i eadei is 
refeired to the publications of Di Bernard S Denzer 
m the Araencan Journal of Diseases of Childien, 
August, 1920, and that of Drs Harold Neuhof and Ira 
Cohen m the Annals of Svugei-y, Apiil, 1926) 


of Dr W L. Whlttemorc nnd tho Surslc 

Beth Hmpltnl ABsocinte Attendlnc Surecon- 

mel Hospital Associate Thomcic Suriteon — Montcflore Ho-ipitt 


CASE REPORTS 

Case 1 Michael Corn wms admitted to the City 
Hospital on the service of Dr L Whittemoie on 
January 16, 1943 He had been treated previously at 
this hospital some seven yeais ago for a peptic ulcer 
Since then he has been piactically free from all dis- 
turbances except foi vei'y biief inteiwals which always 
passed rather quickly His family histoiy has no 
bearing upon his present condition About one week 
before admission to the hospital the patient began 
drinking beer rather heavily and at S p m on the day 
before admission he was suddenly taken with severe 
pain and distress in the epigastrium This was quickly 
followed by vomiting and sometime later by hema- 
temesis The admitting diagnosis was eithei gastne 
ulcer or alcoholic gastritis When seen m the medical 
waid he piesented a very sinking picture He was 
dyspneic, cy'anotic, his skin was cold and clammy, his 
pulse was baxely perceptible and his blood pressure 
leading could not be obtained The abdomen was 
moderately distended and somewhat spastic at the epi- 
gastimm but it did not have the so-called “board-like” 
ngidity' His expression was rathei anxious looking 
He thus presented a picture of marked shock and the 
dia^ostic problem was a lathei delicate one Some 
of he staff thought that the diagnosis was acute 
coi-onai-y closure of a lather extensive chaiactei and 
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othcr^ thoupht that he probabh suiTennp f»-OTn 
/in acute mtraabdomin-il surpical legion »uc)> n-i a 
1 ennrated giatric uker It was quite ob\ious that the 
proper ilngno^i*; in thii. ca>e ^\■^s mo<it essential be- 
cause of the radical difTerence in the treatment that 
■uould be indicated in those two conditions A diag- 
nostic alidoniinal puncture mos decided upon and an 
aspirating needle was introduced to tlie left of the 
mcdim line ntiout three inches bclou the level of the 
timbflitue The barrel of the bv nngc that was attached 
to the ni'cdle w is pushed half waj up as soon as the 
needle entered the peritoneal cavitj as a result of the 
marked intraabdominnl pressure ^\hen vuction wa-- 
apphe-d a hiphh acid sour smelling substance was ob- 
tained in large quantities This definittlj established 
the diagnosis of a jiorfoi ited gastric uleei and of 
course dcflniteh decided the method of treatment The 
patient waa now gn cn pre-operative medication such 
as parenteral fluid sedation, etc and was inimediatclv 
brought to the operiting room where a perforated 
gii'-trie ulcer wac found and vvlicre the abdominil 
uivitv contained a rather large quantifv of gastric 
contents 

Case 2 Simon krupa, No 118020 was admitted to 
the surgical service of the writer at Citv Hospital on 
Januarj 5, His familv historv was negative 

About two ve ira ago he was treated for a gastric ulcer 
at tht Polv clinic Hospital New York Citv For the 
past vc.ir he has noticc-d a definite change in hts bowel 
habit which up to that time had been ipiitc normal 
During the past nine vears the patient w cs suffering 
from cramp like pains which came on penodicalh at 
interval" of tvn to fifteen minutes During this time 
he stutt-d that ho had no bowel movement and that he 
felt quite blown up The patient did not vomit at anv 
time On phvsical c.\nmtnation he did not look ill The 
abdomen was slightlj distended and visible peristalsis 
was noted There was no rigiditv of the abdominal 
musvulaturc and no abdominal masses could be fell 
Tentative diagnosis — carcinoma of the decendlng 


\ lU >ir 1 t> 
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colon The patient vvu" novv preparwl for intestinal 
X-rav studies During thU entire i>tried he was 
ambulant On .lanuarv 10 ho suddenh was taken w ith 
extremelr severe abdominal pun and wont into «hisk. 
He was seen sbortlj after thiv attack His nppcaruice 
was that of i man who was quite ill Ho wn« ni irkodk 
dvspneie and quite cvnnotic His skin was cold and 
clammv His pulse was extiemch weak and the 
svstohe (ircssure lind dropped down from IfiO to 70 
His heart sounds wxue verj weik and quite ilL«tint 
His abdomen was distended but he had no ranscK 
spasm The opinion of the staff was again divided 
Some maintained that (he patient presented a fairlv 
chai actcristit picture of an acute extensive coronan 
closure But in view of the prevaous historv of gaslrc 
ulcer of two veais, ago and the admitiing diagnosis of 
carcinoma of the dasconding colon, the possibihtv of a 
Iierforation of one of these vascern had to be enter- 
tained Here again the goner il condition of the 
patient was such tint an \-rav examination for froi 
air under the diaphragm was cntirclv out of Uio 
question Again an alidonimnl puncture was resorted 
to and thick fonl smelling, gravish white fluid and ex- 
Iremelv foul smelliiig gis under considcmhle presstirt 
were obtained The patient was immediatclv given 
pre-operative tieatment in the form of jiarcnterat 
fluids and sedation and brought to the operating room 
■k laparotom> disclosed a peritoneal cavitv flut'd with 
a large quantitv of fluid and semi-snhd feces coming 
from a perforation that vvns found in the hepatic 
flexure 

SLMMAHk 

Two ense-s are reported in which the (piestion of 
diagnosis was of extreme and immediate importanto 
and in which the treafment of the eonditioiis con- 
sidered wore cntirclv and radieallv diffcnnl The iwe 
of a simple procedure such as abdominal puncture 
V iclded the nccessarv information in the Hhorle-'t 
jiossible time 
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The Effect of Potassium and of the Cardiac Glucosides on the Vagus Reactions 

of the Heart and Stomach of the Turtle 


By 

DOROTHY FETTER, Pli D , HELEN C COOMBS, Ph D 

and 

F H PIKE, Ph D 
rrooklin, new \ork 


A GREAT deal of experimental work on the action 
of potassium on the physiological stiuctuies of 
\nrious types of animals has been done in recent years 
(1) Among other effects, Zwemei and Lowenstem (2) 
have pointed out that in normal animals (mammals) 
the cardiac glucosides appear to protect against po- 
tassium poisoning, presumably by preventing a use 
of plasma potassium The object of our experiments 
Mas to extend oui knowledge of the effects of po- 
tassium and a caidiac glucoside upon the simultaneous 
activities of tivo mechanisms under the control of the 
autonomic system, namely the heart and the gastro- 
intestinal tract This study is a report of the effects 
of potassium chloride and a cardiac glucoside 
(strophosid or cedilanid, Sandoz Chemical Co ) upon 


When electiical excitation of the vagus was done, the 
thieshold of stimulation for cardiac inhibition and 
conti action of the stomach rose so high that no 
slomng of the heait or contraction of the stomach oc- 
cuiied ivith the maximum current obtainable With 
these consistent results m mind, we studied in con- 
siderable detail with giaphic records the role of the 
vagus in this activity, oi cessation of actmty The 
following procedures were done 

The spinal cord of the turtle was severed close to 
the head by ciushing the vertebral column with bone 
forceps The plastron was removed with minimal 
damage to the attached tissues Accumulated urine 
was drained off by incision of the vesical wall Incision 
of the pericardium exposed the heait A fine silk 
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the reactions of the heart and gastio-inlestinal tiact 
of the turtle to excitation of the vagus neirve (1) m 
controls, (2) after potassium chloride, (3) after a 
glucoside and (4) after potassium followed bv a 
glucoside 

In a senes of tiventy-five early expeiiments (3) in 
Mhich the pilorus was not ligated, it was obseived 
that the introduction of potassium chloride into the 
stomach of the turtle ivas consistentlj followed bv in- 
creased intestinal peristalsis nhile a slight slowing of 
the heart late sometimes appeared Intioduction of 
strophosid into the stomach in the same mannei was 
followed bi a cessation of peristaltic actinty in both 
intestines and stomach, had ani been piesent. al- 
though there was no change in the rate of the heart 


lubar'nr^wt iRdmlriiU Hipicne Dclnmnr Institute , 

UnRer»U>”of Unhcrsltj nnd the Department of Ph>»toIop; 


thiead fiom the frenulum o\ei a senes of pulleys was 
attached to a heait lever which recorded the con- 
ti actions of the heart upon a smoked kymogiaph A 
small rubber tube wms inserted into the stomach 
thiough an opening in the oesophagus and tied in 
place A second small tube was inserted into the upper 
intestine thiough an incision in the duodenum and 
the free end led off to a tambom which recorded upon 
the kjmograph smehronoush with the heart recoid 
Befoie starting an experiment, 20 cc of ivatei weie 
introduced into the stomach thiough the first tube, 
which was then clamped off )Vhen gastric con- 
ti actions increased the pressure, the pointer of the 
tambour rose and recorded the contraction upon the 
kymograph The vagi were isolated w'ell cephalad 
Stimulation was done bj the mtenupted cuiient fiom 
a Harvard inductorium e\ery tw'entv minutes, the 
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position of the secondarj coil indicating the intensiU 
of the induced current necessarj to slow the heart or 
bring on contraction of the stomach being noted 

First IV e considered the effect of potassium chloride 
alone upon the response of the organs to v agus stimu- 
lation In fifteen experiments a deciease in threshold 
of the heart to vagus stimulation was shown after in- 
jection of 2 cc of M/10 KCl into the stomach In 
seven we obseiwed an increased threshold of the heait 
aftei the above treatment In sixteen experiments the 
threshold of the stomach increased following adminis- 
tration of FCl to such an extent that the maximum 
current obtainable caused no reaction, while in four 
cases it decreased Protocol 1 is typical 

PROTOCOL 1 

We next considered the effect of strophosid alone 
upon the resjionse of the organs to vagus excitation 
A tenth of a milligram of strophosid (0 0001 gram) 
was introduced into the stomach In twelve experi- 
ments the threshold of the heart to vagus stimulation 
was lowered, while the stomach threshold was in- 
creased so that in most cases no contraction was 
elicited with the strongest current obtainable from 
the inductorium 

PROTOCOL 2 

When a glucoside follow^ed the administration of 
potassium chloiide the lesults show that in nine cases 
the stomach contracted upon vaigus stimulation and 
the thieshold returned to the original value or lovvei 
In SIX cases the stomach did not show anv conti action 
at all aftei the administiation of strophosid 


Strophosid following potassium chloride showed no 
pronounced effect upon the response of the heart to 
vagus stimulation Either the threshold remained the 
same (4 cases) or a slight decrease in the threshold 
foi excitation occurred (7 cases) 

PROTOCOL 3 

In the course of these experiments we observed that 
the left vagus had a less iironounced effect on the re- 
sponse of the heart than the right This shows in 
Protocols 1 and 2 in the threshold values for vagus 
excitation of the heart 

It is a well hnown observation on the autonomic 
svstem that the vagus has mhibiton effects upon 
the cardiac, and excitatorj effects upon the gastric 
musculature Potassium chloride alone, and strophosid 
alone, inhibit the response of the stomach to stimu- 
lation of the vagus The action of strophosid following 
the administration of potassium chlonde brings about 
a return of the response of the stomach to vagal ex- 
citation in nine cases In six there was no effect It 
mav be that the two drugs unite to form a third pro- 
duct which increases the response of the stomach to 
the vagus unless the potassium chlonde has had too 
detrimental an effect On thecontrarj, the potassium 
chloride and strophosid separately lower the threshold 
for vagal inhibition of the heart. The response of the 
heart after strophosid and potassium chloride to- 
gether IS not much altered Since these drugs have 
opposite effects upon the two organs to vagal excita- 
tion, the effects of the drugs cannot be on the nerve, 
but must take place in some structure or structures, 
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beyond the nerve, eK. the nnoneuial junction oi the 
muscle 

In conclusion, the above data appeal to indicate tliat 
in turtle hearts rcndeied more excitable by excess of 
potassium to vagal inhibition, the iiiitability is unaf- 
lected by subsequent adnnnisti ation of stiophosid, 
while in stoniaclis rendeied less uutable to excitation 
b\ potassium chloiide, the subsequent adnnnisti atioii 
of the caidiac glucoside lowers the thieshold foi ex- 
citation bv the vagus This effect on the stomach seems 
to agree iiith Ziiemei and Loiieiistein’s iioik (2) 


Hypothalamic Region 

vvheieni they found that cardiac glucosides pi evented 
the tj pical effects of potassium poisoning 
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Motor Changes Observed Fluoroscopically in the Colon of a Patient Afflicted 

with a Tumor in the Hypothalamic Region 

By 

A JfAYORAL, M D , FACE* 

NFW OnLEANS, LOUISIANA 


O N October 27, 1942, M G, a 52 year-old white 
Louisiana' male farmei wms admitted to oui 
hospital vnth the diagnosis of gastric caicinoma His 
family history was inelevant, his personal habits 
good He had had the usual childhood diseases and an 
appendectomy in 1934 His chief complaints vveie 
weakness, vomiting and numbness of the hands and 
face 

His present illness dated fiom 1938 It began by ex- 
treme thedness, weakness and seveie headaches, the 
weakness interfening with his usual faim w'ork In 
July, 1942, he began to suffei from seveie and pio- 
lohged spells of nausea and vomiting His weakness 
had been progiessive and foiced him to discontinue 
work two months pieviouslv He had been unable to 
walk on account of diz/iness for one month 

On admission he was so w'eak that he had to be 
earned on a stietchei 

Physical examination levealed a pooily nourished 
male, showing no abnoimal findings except a “hard 
mass ovei the epigasti lum “ His visual fields weie 
normal , his pupils showed no abnormality and his re- 
flexes weie normal 

On Novembei 3id the patient was received in the 
X-ray Department foi a gastro-intestinal examination 
This proved negative It, how'ever, showed no baiium 
in the large bowel in the 6 hour film, this finding 
prompted a baiium enema This was asked foi and 
done thiee days later During fluoioscopic obsei- 
vation, gieat difflcultv was encountered in filling the 
descending colon, the progress of the opaque media 
was veiy^ slow due to marked spasticity When the 
head of the column i cached the mid-transvei se colon 
propulsive motiiity became veiy^ active, baiium was 
squeezed out of the lumen tow'aid the anus Aftei 20 
to 40 seconds the colon would calm sufficiently to allow 
furthei progiess of the enemal Each advance, howevei, 

^Chl^r \ ray Department U S Marine Hoapitnl 


was mot with fuither and similai piopulsiv^e move- 
ments of the gut The contractions w'ere veiy foicible 
and complete No baiium remained in the portion of 
intestine showing conti action except foi a few flecks 
attached to the mucosa In about 30 seconds these ex- 
plosive movements would subside sufficiently to allow 
some barium to advmnce m the intestines By a soit 
of Pilgiim's Pi ogress the pioximal portion of the 
colon was finally filled, hut at no time during the 
peiiod of obseivation, that lasted about five or six 
minutes, did the colon show complete lelaxation The 
movements of the colon w'eie like those seen in cecal 
tubeiculosis Howevei, the patient ns fai as I know 
had no known tuberculous focus Amoeba was theie- 
foie suspected 

Fiom Novembei 9th to December 14, 1942, eleven 
stool examinations oi cultures foi amoeba and occult 
blood weie negative On Novembei 16th a lepeat 
enema was done wuth previous sedation At this time 
no abnormality was found except foi a localized aiea 
of what appeared to be thickened mucosa at the cecum 

The patient did not impiove and died on Decembei 
14, 1942, of ceiebial hemoiihage No symptoms sug- 
gesting a biain tumoi weie lecognized before death 

Autopsy about foui hours aftei death (Dr Binfoid) 
revealed a normal gastio-intestinal tiact At once the 
possibility of a lesion m the hypothalamic region was 
suspected Di Bmfoid aftei sectioning the biain 
tinnsveisely to piove the cause of death, placed it in 
the fixing solution and six days later found the sus- 
pected tumor His leport continues 

BRAIN 

The brain is dissected after foimalin fixation The 
posterioi one-half of the right hemisphere is now a 
shell, the blood clot having fallen out m the fixinir 
solution No lesion of the corpus striatum is piesent 
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Fig 1 Cross section of brain specimen, showing mtra- 
\ontncular hemorrhage and site of tumor 


and the anterior horns of the lateral \ entncles are not 
abnormal Coronal sections posterior to the mammary 
bodies and through the cerebral peduncles, thalamus 
and hvTDothalamus, show the grat matter medial to 
the inferior horn of the right lateral tentncle (gvms 
hippo campus) to be the site of a poorly defined zone 
of opaque reddish-gray tissue within which a few 
small zones of clotted blood are found The adjacent 
thalamic and hjpothalamic regions are encroached on 
b^ this tissue Pons and cerebellum appear normal 
Diagnosis Brain tumor (astroblnstoma) right 
g\rus hippocampus with massne hemorrhage 

COMMENT 

Extensive animal experimental work and clinical 
observation on brain tumor patients have ftrmlv es- 
tablished the existence of a brain nucleus at or near 
the hvTiothalamus having if not a selective, at least a 
marked influence on the gastro-intestinal tract 

Cushing (1) in his Balfour Lecture, delivered at 
- Toronto Universitj in 1931, furnished ample docu- 
mentarj data to prove that acute perforative lesion in 
the upper gastro intestinal tract followang the surgi- 
cal removal of cerebellar tumors at or near the hvqio- 
thalomus, were not accidental WTnle Watts and 
Fulton (2) experimenting on monkevs have demon- 
strated that “Lesions of the hjTiothalamic area and 
especialh at the supra-optic and tuber nuclei are far 
more prone to cause profound gastro-intestinal dis- 
turbance with gastiic and duodenal erosions, bleeding 
and even perforation than lesions elsewhere in the 
nervous svstem’ Mang (3) and his associates who 
studied the gastro-intestinal motilitv on animals 
following stimulation of the hvpothalamus anterior to 
the infundibular region yielded immediate blanching 
and occasional inhibition followed bv a marked e\- 
citatorj response (.of the colon) Its onset was alow 
and gradual, and its effect lasted several minutes ’ 
There is a wealth of material accumulated on ex- 
perimenLil work pointing toward the relationship of 
hi-jKithalaniic region and the gastro-intestinal tract. 
Wwh the e.xception of Wang’s e-xpenment however, 
all Ideal with hemorrhage and erosion This case is 
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therefore unique in that at no time there wais hemor- 
rhage, occult or vasible, and in that ulceration of the 
mucosa was not found at autopsv, nor evidence of old 
scars seen All changes were motile 

There is, however, a comphcating factoi in this 
patient, he died from hemorrhage into the right 
ventricle It is a known fact that injection of certain 
substances (solution of pituitarj, bv Cushing) (4) 
will cause gastric hvpermotilitv and reverse peris- 
talsis, and bv inference one might suspect other seg- 
ments of the gastro-intestinal tract Although I find 
no recorded observation on the relationship between 
gastro-intestinal action and hemorrhage into the 
ventricles, it could be suspected that the hemorrhage 
into the ventricle that caused his death either b> dis 
tention of the ventricles or bv mere presence therein 
maj have some influence on the gastro-intestinal 
function To dispel this possibilitj, I especiallv 




Fig 2 Photomicrograph of brain tumor showing plco- 
morphism Wcigorta iron hcrantoxjlin and van Gicson 
stain X 96 
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questioned Dr Binford who assuied me that the 
hemorrhage was recent, that there was no evidence of 
old hemorrhage and in his opinion it did not exist on 
Novembei G, 1942, the day on which the altered mo- 
tilitj of the colon was obseived, one month and eight 
days previous to his death Stimulation of the pitui- 
tary gland bj the tumor, causing hyperactivity could 
also be suspected, but review of the anatomical lo- 
cation place it too distant fiom this gland to warrant 
the suspicion Histological study of the pituitaiv does 
not reveal hj peractivity The bulk of eindence seems 
to be, therefore, that the motor distuibance seen was 
solely due to the action (mechanical oi othenvise) of 
the tumor on the hypothalamus 
This case is being lepoi-ted because I believe that 
even an inexperienced observe! could not have ovei- 
looked the altered motility shown by my patient’s 
colon Motoi distuibances of all of the gastio-in- 
testinal tiact in the piesence of stimulus, expeii- 
mental or, by lesions on oi near the hypothalamus 
seem proven Motilitv of the tiact above the colon is 
so often and easily distuibed by so many othei causes, 
that so far as I know, by itself, it is of no special value 
in diagnosis The colon is a sluggish lazy organ 
Motor distuibances are unusual and if futuie obsei- 
vations reveal repetition of the obseivations described 
herein, thev will assume a positive value, and may be 
of aid in suggesting the existence of silent biain 
lesions touching the hyiiothalamus The findings to be 
emphasized are exaggerated colon motility* piopul- 
sive, over a large section of the colon In the pi esence 
of blood in the stool, occult or otherwise, the absence 
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of specific ulcerative lesion of the gut, such as tubeicu- 
losis, amoebic or bacillary* dysentery*, must be ascer- 
tained befoie brain tumoi is suspected I need not 
stress the difficulty* of such differentiation 

Aftei reading the extensive liteiature dealing with 
tumors and other lesions in and about the hypo- 
thalamic region, and the relationship between these 
lesions and gastro-intestinal regulation, I feel that we 
cannot foim an opinion on a single opaque enema ex- 
amination The response to stimulation seems to be 
mtei mittent, although how often, no expeiimenter is 
leady to assert It seems to me that those of my 
colleagues who are woiking in tumoi clinics wheie 
laige gioups of brain tumoi patients are assembled 
could thiow light on the subject by fiequent fluoio- 
scopic examinations of the colon of laige senes of 
patients with 10101 ™ biain tumor, especially if at 01 
neai the thalamic legion 
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Tl/T AY I draw y oui attention to some less well known 
but important phenomena in the i-elationship be- 
tween the absorption of sugai and gastiic secietion 
The idea that a lelationship between blood sugai 
level and gastric aciditv does exist, is by no means a 
new one, although discussed in the hteiatuie for moie 
than 10 years no unanimity of opinion conceniing the 
character of these ties has been reached Three gioups 
of ex-periments will be discussed, which shed some light 
on the intimate relations between sugai metabolism 
«nd gastric acidity These are (1) The effect of 
insulin upon gastric secietion, (2) The effect of 
hydrochloric acid^ — administered in the duodenum — 
upon glvcemia, (3) The inhibitory action of intra- 
jejiinallv administeied glucose upon gastric acidity* 

(1) The insnhn~acid complex Since the experi- 
ments of Okada, La Baire, Kalk-Meyer and others, we 
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know that insulin is one of the most potent stimulants 
of gasti ic secretion Each lowering of the blood sugar 
favors the secietion, each inciease of the level di- 
minishes it La Barre and his coworkei-s obseived that 
insulin strongly stimulates gastric secietion and mo- 
tihtv in dogs They supposed that the rise of se- 
cietion was due to hypoglycemia Neithei parenteial 
increase of the blood sugar, noi mciease produced by* 
the administration of adrenalin are capable of in- 
hibiting this effect Further studies levealed that re- 
section of both vagi inhibited the secietagogue action 
as did also the administration of atropin (paiasympa- 
thetic effect). Phlorhizin which does not cause hyper- 
glycemia, was w'lthout antagonistic effect Not only 
does the aciditv use under the insulin whip, but the 
water, the mucus, the secietion of sodium chloride are 
also intensified In confirmation of what I have al- 
ready said It is interesting to note that in diabetics 
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TA 1 0—2(3 — .10 — 1(3 — IS — 50 — 50—1(3 — .TS 
After 100c Cluco*!* intmduixlcnnl 
Iia 0—14—12—12—12—12 
GA 1(3 — 28 — 28 — o2— S'! — .18 
Blood^ucnr 70 — 170 — 75 

Knrkcd inhibition (he blood *utrir curve is elevated 
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After 100k glucose intvnduodenaV 
HCl 8 — 10— IG — 16—28—20 
TA 12—14—24—24—26—28 
Bloodsugai 86—176 — 80 

Inhibition marked, the glycemm is slightly higher 



TA 42 — 48— 64— 70— 60— 62— B4— 48 
After lOOg glucose intiaduodSnal 
HCl 4— 2— 8 — 6—12—24—32 
TA 12— 8—14—14—24—32—48 
Bloodsugar 65 — ^165 — 80 

In this case the inhibition is obvious, the sugar cuive slightly 
elevated 
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the ncid effect of insulin 5s not evident until hvpo- 
glvccmifi causes normal hjporncidftv and hjjicrHC- 
cretion There are also some \orv intercstinR relatfona 
between hunger and hjpoghcemin which were re- 
ported by Ilofstein, Henning and others and are to be 
noted In ulcei cases hunger and hunger pain run 
parallel, the hunger pain in duodenal ulcers stirta in 
the night, at the time of maximal hvpogljeemin These 
hndings correspond with the observation, th.if whilst 
in normal individuals gastric secretion ceases during 
the night in ulcer patients there is a permanent se- 
cretion, most pronounced during the period of most 
niarhed hviioghccrain fas determined bv blood tests 
during sleepl Jlention must be made of the fact that 
not all observers in the field arc in agreement on this 
subject Boldvreff and Stewart could not cnnflnn the 
formula hvpoglvccniia and gastric sexTretion It was 
further observed that acid secretion started immedi- 
ntclv after (ho onset of hvpoglvccniia, but that maxi- 
mal hv jKighcomin was reached a considerable tune 
afterwards This finding led to the cxplniiafion bv 
I'lels-Piero Ivv, Poptsco, Dobreff and otlicrs that a 
dijiii isic action of insulin prnbablv takes place the 
first phase is inhibitorv and tin second stimulating 

Pinallv Lnpp-Uihold showed that a normal gastric 
seci'etion could bo observed during the hvpoglvcemie 
phase of a sugar meal Blotxl sugar GO mg HCl hi 
Total acid 60 Mhcrcas Inpersocretion and bjper- 
acidity could be observed in the same patient after 
insulin injection with the same blood sugar level as 
before Blood sugar G8 mg V IICI 110 Total acid 
116 Thoj tbereforo denied tlie specific sccrctagoguo 
action of hvpogljcemia 

It 18 difhcult to reconcile those observations Mueli 
remains unknowai However one must take into con- 
sideration the fact that insulin produces otlicr effects 
besides that of its action ui>on sugars Insulin is a 
polv peptide and included in its actions therefore, maj 
bo the sevretagogue action common to poIvTieptides 
In spite of anj experimental criticism I should like to 
repent that three vorj striking facts speak in favor of 
the sugar theorj of the insulin aciditv (1) The fact 
that the diabetics show no rise of acid until thev be- 
come hvpoglvcemie (2) The observation that the 
secretion starts with the onset of hjTiogh cemin (3) 
The experience that sugar parenlernllv administered 
is not capable of replacing the glucose destroved bj 
insulin The action of the liver is necessnrv 

It seems that the glucose administered bv intra- 
venous injection is infused too slowh or in insufTicient 
quantitj or that the passage through the Iivei for 
reasons not jet known to us, is necessarv or that the 
glucose is eliminated rapidlv bv the kidnej At anv 
jate we know that insulin is a poweiful secretngogue 
of the stomach, the action as caused probabh bj hvpo- 
glv'cemia and can be inhibited by the enteral adminis- 
tration of glucose The manner in which insulin pro- 
duces its effects 18 probably bj stimulation of the 
vagi and also bj thalamic and hvpothalamic actions 
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Atropin is an effective antagonist hlstamin and pilo- 
carpln are supporting drugs 

(2) Till qitcsltoti df the action of acid on the in- 
testine has not aroused the same interest' as the 
insulin (ffcct but nevertheless merits attention. If 
hydrochloric ncid in physiologic concentration is intro- 
duced into the duodenum, hvpogh cemin results The 
basic experiment was performed by Freud-Nazim 
who introduced 100 tc of OS'-", hvdrochloric acid into 
the duodenum of dogs and observed a rapid fall of 
blood sugar Thaso experiments were confirmed bv 
Zunz I^n Barrc'-Hazard in animals, by Olivero and 
Conti in man The Iiypoghcemn re.sulting from the 
inlrmiiiction of acid vvas attributed bv these authors 
to the freeing of insulin However it was later known 
bv I a Barrt and others that this jihenomenon aU-o oc- 
currexi in depancrcntizcd dog-, and therefore could not 
bo dependent on the freeing of insulin It has been 
known for some time that setretin-Jike ferment^ or 
hormones have insulin like qualities ind the expla- 
nation for the development of hvjwglycemia on the 
introduction of acid into the duodenum probablv lies 
in tlie freeing of these secretin like ferments Such 
hormones or ferments can be found in the duodenal 
or jejuimt walls When we HupjHist that the mere 
presence of hvdrochloric acid in the small info-tine 
acts on the blood sugar level then we confirm the clo«o 
relationship that exists between acid and sugar 
metabolism The eJfex't of sm ill medical doses of 
hvdrochloric acid mnv therefore bo explained in 
the follow ing manner Small doses of the atid enter- 
ing the duodenum free insulin-like ferments vvbich 
produce hvpoghcemia the hvTwglvcemia in turn lead* 
to insulin hvjioraciditv thercbv achieving the end re- 
sult 

(3) The third problem deals with the inhbitorii 
action of tntrajcjunally administered ghico'c upon 
ffostne acidity In mnnv wavs it is the most interest- 
ing Experiments with intrajejunallj administered 
glucose were performed vear< ago bv Kilk-Hever ind 
others, but this question has not lieen vet examined 
systomaticnllj JIatsuvnma distinguished two phases 
of gastric secretion the psvchic and the chemical 
each of which reacts differentlv towards glucose-ad- 
niinistration into the duodenum the psychic phase 
can be inhibited by parenteral sugar administration 
the second phn.se not ^latsuvama believes that the 
inhibition is due partinllv to the excitement of sensonr 
fibres The thalamus and hypothalamus are the centres 
of the inhibitorv action Similar e.xperiments were 
performed bv Komarov -Dav These authors found re- 
duced secretion of gastric juice in prolonged hvper- 
glvccmia Intravenous but to a greater degree intra- 
duodcnal sugar administration, inhibited the gastric 
secretion The same effect could be observed, in sham- 
feeding and after histamine-mjections Phlorhizme 
was without effect. The resection of the vagi, the 
elimination of the thalamic and hvpothalamic areas 
interrupted the inhibitory action of sugar 

Experiments in man confirmed the inhibitory action 
of sugar Christlieb gave glucose per os and obtained. 
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Fig 7 G S Normal Rehfuss 
HCl G4 — 24 — 32 — 48 — 2G— 3G — 38 — 54 

TA 74 — 42 — 14 '~ 50 — 60 — 40 — 60 — 64 — 74 
After lOOg glucose intraduodenal 
HCl 6~ 2— 2— 2— 2— 2— 0— 0 
TA 26— 8—14— 8—12— 8—12—10 
Bloodsu^ar 78—212—160 

The inhibition is spectacular, the bloodsugar curve high 



TA 34 — 28 — 68 — ^76 — 56 — 24 — 24 — 20 
After lOOg glucose intraduodenal 
HCl 0—8 — 0 — 0— 0— 0— 0 

XA 10 — 12 12 — 10 — 10 — 8 — 8 

Bloodsugar 126 — ^270 — 170 

Both the inhibition and tha bloodsugar cur\e are spectacular 
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\-nnjnp rfesulU Howevei, since the sugai solution 
diluted the gastric juice, these experiments ueie not 
at all convincing Ivalk and Meiei roust be consideied 
the first who intioduced glucose into the duodenum 
thei found considerable inlnbitoiT effects 

Our own experiments, which I pci formed in coopei- 
ation with Dr A Winkelstein* concein 8 cases of 
different gastuc diseases These obseiistions weie 
plain in the conception The gnstiic aciditi was de- 
termined b\ the Relifuss method the followung daj 
the fasting blood sugar was detei mined and then 100 
Gms of glucose in 300 cc of water was administered 
into the duodenum with a duodenal tube Aftei this 
feeding the tube was lediawn into the stomach and a 
Rehfuss test again performed 30 minutes aftei the 
sugar adimmstiation and again 2 houis later the 
blood sugai was detei mined The light position of the 
tube Mas conti oiled m eierc instance 

We see m these 8 cases a progiessive inhibition of 
the atid-secretion in the stomach aftei the Intra- 
jejunal administration of 100 Gms glucose in the 
last 3 cases a real annciditi occurs Studying the 
blood sugai figures Me note the veiy close connection 
between blood sugar and dcgiee of inhibition of acid 
secretion Theie is no doubt that acid inhibition runs 
parallel with hvperglycemia The problem that poses 
itself now, IS the following We aie not able to pro- 
duce inhibition bv pai enteral (intravenous) onlv by 
the intestinal administration of glucose The reasons 
for this peculiar finding mav be (a) That we cannot 
introduce a large enough quantity, of sugar bv the 
mtrarenous method (b) That the intravenously ad- 
ministered glucose leaves the bod\ lather rapidly It 
IS difficult to obtain a high enough concenti ation in 
this manner (c) And this is the most hkelv, that the 
passage through the liver parenchjTna is essential in 

l^Gafltro-Entcroloj;icnl Depfvrlment oZ the Mount Sinul llotipUnl 
lork 


01 del to pioduce the inhibitoiy effect of glucose und 
even other sugars (levulose, galactose) upon gastric 
secietion, The exact mechanism of this action is not 
knowm This newly discoveied relationship between 
lirei function and its control of gastuc secretion 
nieiits oui closest attention It opens new' pathways 
of studr M’hich mav yield inteiesting and even im- 
portant lesults 

Sludj ing the cuives of oui 8 cases w'e see that fiee 
and bound acid lUn parallel, that the cuive of aciditj 
miiiois the cui\e of the sugar-level The highei the 
latter, the gi eater the inhibition 

But also clinical pioblems could be based on oui 
aiguments the lack of ulceis m diabetics 0 26G- m 
diabetics, 15% m total, 33 3% of achlorhydiias in 
diabetics, 4-6G m total (Wohl) the incidence of 
ulceis in healed oi conti oiled cases of diabetes The 
occuiidnce of hungei pains in ulcei cases duiing the 
night, when the hvpogbcemia is at its highest level, 
the pow’ciful actnitv of insulin upon gastuc secietion 
at a stage when the blood sugai is at the lowest level, 
at a stage w hen hypoglj cemia occurs 

But not only scientific pioblems arise, pur eh practi- 
cal ideas may be mentioned the feeding of ulcei - 
patients via duodenum bv glucose in high concen- 
trations and quantities has to be tued Such experi- 
ments maj be performed via sugar drip oi via jejunal 
tube 

0»? ilnce quesUons elucidate the leiations between 
sugar metabolism and gastuc sccrctioii The vmthii 
action upon tJic stomach hypoglycemia and gastric 
sccictwu The hypoglycemic action of acid intioduced 
Vito the small intestine and finally the inhibition by 
intiadvodenally adniiivstci ed glucose of the gastuc 
secretion We see in those pioblems a veiy impoitant 
conncclion between gastric secietion and sugai metab- 
olism, in which the livei function also sivcly plays a 
veiy important role 


BIBLIOGRAPHY 


Boldyreff, E B and Stewart, J F A Stud> of Gastric 
Secretion Caused by Insulin J Ph a exp Thciapy, 
40 418, 1832 

Chnstlieb, W Blood Sugar Cuiwes and Gastuc Juice 
Production with Different Carbohydrates D Aich Klin 
Jferf, 181 394, 1937 

Conti, F GioinaJc med , Alfo Adige, B 241, 1933 

Bay, J J and Komnror, S R Glucose and Gastric Se- 
cretion Aw J Dig Dib , 6 169, 1939 

Dobreff, M Inhibitory and Stimulating Effects of Insulin 
Upon Gastric Secretion Arch Vci-dimimg , 50 157, 1931 

Fitla, 0 del Piero Insulina a chenusmo gastneo Minerva 
med, 2 112, 1033 

Fivud, J and Nasim, Saadi Actions des injections intra- 
duodetiales d’ acidc sur la secretion interne du pancreas 
C n Soc Biol , 95 57, 192C 

Glcy, Hoxard Sugar Reducing Effects C R S Bwl , 
99 16, 1928 

Helming, N and Norpoth, L Unters d menscbl Mugens 
n-d d, Schlafes, A F V , 53 64, 1833 

Hofstem, J Action de I'msuhn e sui la secretion gas- 
trique, J app mal app dig , 23 808, 1033 
iM and Fisher The Presence of an Insulm-like Substance 
and Duodenal Mucosa Am J Phys , 445 450, 


Kaik, H and Mejer, P F Bloodsugar Content and Its 
Conti oi of Gastuc Secretion Z f him Med, 120 692, 
1932 

La Bnrre, J and Ledrut A propos de Paction hypogly- 
cemiante des extraits duodonaux C R S B , 115 750, 
1934 Sur les effets hvpoglycemmnts des injections 
mtraduodenales d’acide chez les cbiens depaiicieatises 
C R S H , 116 654, 1884 

Lapp, F W and Dibold, H Inci eased Secretion of 
Stomach After Injection of Insulin Not Indication of 
Hypoglycemia KUn Woch , 10 1221, 1931 
Matsuyama, M Influence of Introduction of Glucose Into 
the Intestine Upon the Secretion of Gastric Juice Jap 
J of Gastro-Entciohgy, 4 273, 1932 
Moyer, P F Effect of Insulin on the Amount of Gastric 
Secretion Kim TPocb , 9 1678, 1930 
OliMoro and Gooblo C R S H , 88 477, 1928 Okada 
Aich Ini Med, 43 446, 1928 
Popesco, Diculesco L’action de Pinsulme sur la secretion 
de Pestomac A nia App dig , 11 28, 1927 
Wohl, M G Diabetes Melhtus and Gastric Secietion 
J Lab a Clm Med, 17 22, 1931 
Zunz, E vide Laban e 


Jour D D 
Auquft 1943 


\oujirc 10 
NU4IBCX 8 


Notes On Nutrition 


Fcbding flic Amcncav Soldier The qualitv of the 
fighting man's morale depends to a large extent on 
the quahh of his food The Quartei mastei Coi-ps con- 
ducts a Subsistence Reseaich Laboiatorv The Medical 
Derailment has a Nutrition Branch The National 
Research Council has a Subcommittee on Medical Nu- 
trition, of which Dr James S McLester is Chairman 
Field Ration A is nutritionalU balanced, prondes 
ample \arietj and fulh utilizes seasonal fresh fruits 
and vegetables Tjqie C ration consists of pre\uouslj 
prepaied food packed in six heimeticallj sealed cans, 
3 of Aihich contain a meat and vegetable stew oi hash, 
and 3 biscuits, sugai and soluble coffee The “5-in-l” 
Ration consists of canned evaporated and dehjdrated 
foods in quantities sufficient to supply 5 men for one 
daj The Task Ration is carried on the soldier’s 
pel son The Tvpe K pocket Ration is packed In 3 
duiable cartons which tofrether weigh about two 
pounds, and consists of biscuits, canned meat or 
cheese, a confection, and beverages different for each 
of the three meals, as well as chewing gum and four 
cigarettes, providing about 3 000 calories In planning 
rations, such questions as comfort after eating, thii-st 
provoking qualities and the character of the stools are 
considered The average soldier eats nearly 4,000 
caloiies a day 

Vitamins and Fatigiie Persons suffeiing from de- 
ficiencies of the Vitamin B-complex tiie easilj, al- 
though when this complex is fed to noimal persons no 
increased vigor is noted Haid phjsical work necessi- 
tates an adequate intake of the Vitamin B-comple\, 
without which fatigue and a specific tjpe of muscle 
ache and joint pain developes Thiamine alone helps 
but IS not in itself enough to prevent these sjmptoms 
or the phjsical deterioration which follows hard work 
on a diet inadequate in the B-complex (J Nutiition, 
24 685, 1942) Again, just because adequate vutamin 
intake of all kinds is essential to the vigor of men 
doing hard woik, it does not follow that a diet super- 
abundant in all vitamins will produce in woiking men 
an excessive or supei abundant eneigj, and this has 
been shown bv expeiiments with soldiers (J Nutri- 
tion 23 259, 1942) 

Available Iron in Foods The percentage of the 
total iron which is available for hemoglobin formation 
IS the “available iron,” and is roughlj equal to the 
amount of non of fhe food which will react with 
a-dipjiidvl Manv reseaiches carried out using the 
dip^midjl method have at least shown one point of 
importance — ^that copper is necessarj foi the utili- 
zation of lion for hemoglobin Also, thev have indi- 
cated that iron fiom animal souices is higher in 
avaiiable iron than from most vegetables However, in 
trying to determine the effects of drying, or canning 
on the available iron, there are intrinsic difficulties 
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which seem to cast doubt on the findings One of these 
IS that the grinding of dried foods usuallj mav be 
assumed to have added new iron from the blades of 
the grinder (J Biol Chem , 103 61, 1933), (Food 
Reseaich, 7 603, 1942) 

Nntutional Status of a Popidation Group in Mad- 
rid A clinical and laboratorv study of 661 persons 
living in a Madrid suburb in 1941 showed that the 
chief deficiencies, apart from total calories were 
nnimsl pioteins, eggs, cheese and fruits, wsth hek also 
in calcium Vitamin A and nboflavine. Weight loss 
and mncrocj’tic hjqierchromic anemia were common, 
and the chief disease found was tuberculosis (at least 
13 out of 621) Probabb permanent physical and 
mental handicaps wall follow the food shortages oc- 
casioned bv war in most countries of Europe (J 
Nutiition, 24 657, 1942) 

Niacin for Angina Pcctons Although the amide of 
nicotinic acid in the form in which the vitamin ap- 
pears to occur in food, has no untoward effects, it has 
been observed that the administration of the free acid, 
niacin, mav be accompanied bv facial flushing, hot 
flashes and sweating This effect has been studied in 
connection with the treatment of angina pectoris, with 
rather startling lesults, although the treatment ought 
not to be carried out except under adequate hospital 
conditions From 100 to 300 mg of niacin in the form 
of a 0 06 per cent solution is administered bv drip 
infusion Six such, infusions are given during the 
couree of about three weeks Six persons so treated 
showed complete cure of svmptoms over periods of 
from 3 to 7 months and three persons were able to re- 
sume heavn work This effect of niacin is considered 
to be a more or less pharmacodv mmic action and 
holds promise of future development (Lancet, II 419, 
1942) 

Physiology of Pantothenic Acid Analogues Panto- 
thenic acid 18 lequiied foi the growth of mammals 
and microoiganisms Several analogues of pantothenic 
acid have been prepared and tested for their bacterio- 
static action One of these — pantov Itaurine, was found 
to possess highlj inhibiting qualities for various bac- 
teria (Biochem J, 36 364, 1942), (J Biol Chem, 
139 976, 1941) 

Dietary Protein and Absolution of Calcium Bj 
feeding constant, rather low amounts of calcium to 
men, but varying the protein in the diet, it was showai 
that in the presence of a high protein intake, 15 per 
cent of the calcium was absorbed as compared woth an 
absorption of onlj 5 per cent in the case of a low pro- 
tein diet This probablv means that the amino-acids 
facilitate calcium absorption As a result, in persons 
or races in which calcium intake is low, a high protein 
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diet m'lv conveit tlie calcium deficiency into suf- 
ficiencv (Biochem J , 3G 686, 1942) 

Some Problem'^ o/ NntiiUon xn AmaUon Some oi 
the medical pioblems of aviation devolve about aii- 
sicknoss, the special pioblems of the obese and the 
expansion of intestinal gases at high altitudes (War 
Jledicme 3 1, 1943) A light bland meal two hours 
before flight has been found best so fai as an sickness 
IS coneeiTied The fat of the obese peisou can stoie 
large amounts of nitrogen and this gas appeals as 
minute globules ulien high altitudes aie i cached, thus 
making the obese flier moie subject to “the bends ” 
In all llieis there is the likelihood of gas expansion at 
high altitudes, and ridding the tract of gas depends 
on swallouing less an, (caibonated diipks, gum 
cheuing, an swallowing to adjust the Eustachian 
tubes to ascent, etc , etc ) Food should be high in 
piotein, modeiate in caibolijdiate, lathei low m fat, 
and the meals aie best given every 4 houis in order to 
pre\ent hxpoglvcemia The Vitamin A content should 
exceed 10,000 lU dailv foi visual le.asons 

The 4?)ic«caii Did Several food suiweys of foods 
eaten b\ Ameiacans in various localities in every one 
of the vaiious income brackets have resulted in the 
following conclusions (1) In all brackets ignorance 
IS an even gieatei factor than poverty in choosing 
inadequate diets, (2) There seems to be no indi- 
cation that more than 2 per cent eat too little meat, 
(3) Piobably most persons are slightlj low in 
thiamine, (4) Most diets aie rather low in gieen 
and vellow vegetables, fimts, milk and eggs, (6) 
Lack of iiboflaxine and thiamine is the most common 
vitamin lack, (6) Among minerals, calcium and iron 
are the most common deficiencies None of these 
studies coi related the phvsical condition of the pel sons 
investigated Even physicians did not choose bettei 
diets than otheis in the same income brackets 

Sotls, Crops and Bette) Nii{)ition. Only lecenth 
have ngiicultuial scientists concentrated then at- 
tention on improvement of the nututive quality of 
iaim pioducts Literally hundieds of thousands of 
agiicultural experiments which have been conducted 
in the various agricultural experimental stations since 
1887, when thei weie established, have neglected this 
point in favoi of incieased quantitative production 
But now since 1938 when Congress made additional 
funds avilable, regional laboratories have been es- 
tablished for the study of factois affecting the nutri- 
tive value of farm pioducts It has been found that 
tomatoes, ceieals and tuinip tops, as well as othei pro- 
ducts, may show an extreme variation in then vitamin 
content, sometimes as much as 60 or even 100 per cent 
The starting point of good ciops is good seed Climatic 
conditions are even moie important than soil con- 
ditions Ascorbic acid content may be increased by 

increasing the length of the exposure to fluorescent 
light 

The Biological Activity of Vai ions Foims of Vita- 
inin A Generallj speaking, four times as much caro- 


tene 18 required than Vitamin A for physiological 
needs of most animals 

TJiio/innie in the Infant's Diet The infants only 
souico of thiamine is milk. Human milk contains less 
thiamine than cow’s fresh milk, oi even boiled cow’s 
milk Evaporation of milk causes a consideiable loss 
of thiamine PiobabU infants' feeding formulas 
should be enriched with ciystalline thiamine under 
certain conditions (Am J Pub Health, 32 1013, 
1942) 

Collaboratinc Study of Riboflavin Assay Methods 
The Ameiican Chemical Society aie in process of es- 
tablishing an accurate method for iiboflavin assay 
Both fluoiometnc and miciobiological methods aie 
being used and agiee one with the othei Moie is re- 
quired to make riboflavin assay peifectly satisfactory 
(Ind Eng Chem Anal Ed, 11 346, 1939), J Biol 
Chem 131 621, 1939), (Cereal Chem, 20 3, 1943) 

Unusual Foods of High Nutritive Value In Hawaii 
the guava juice and the fiesli solo papajas are being 
used for childi en because of then high Vitamin C con- 
tent The lutabaga approximates the citrus fiuits in 
its ascoibic atid content The black currant and es- 
pecially the wild lose hips are also high m ascorbic 
acid Some wild roses, especialh those glowing m 
Noithein latitudes, as Russia, may contain as much 
as 14 6 pel cent of the diy mateiial as ascorbic acid 
Some Canadian investigators have confiimed this and 
found also that the leaves of the evei green aie high 
in ascoibic acid The wild lose ciop of Alberta alone 
is estimated at half a million tons, with an estimated 
supplj of 6,000 tons of ascoibic acid Such findings 
point a solution to our own supply as well as a supply 
for the peoples of conqueied countries after the war 
(Canad Med Ass’n J, 48 30, 1943) 

Diet and Hepatic Tumor Famnation Of the many 
types of experimental diets now available to mvesti- 
gatois, those most susceptible of dietaiy modification 
appeal to be the hepatic tumors due to buttei vellow 
(p-dimethj laminoazobenzene) Rats fed ceitam de- 
ficiency diets, such as a mixture of rice and car lots, 
leadih develop liver tumors when the d>e is added 
to the ration, but if a piotective food is fed m ad- 
dition, the effectiveness of the dve is reduced and the 
incidence of the tumois is significantly lowered 
Casein and riboflavine are among the moie important 
of these inhibiting factois No clinical deductions of 
course can be made as yet from these experiments 
(Cancer Reseaich, 699, 1941) 

The Faiinei’s Wartime Feeding Problepi The 
farmer is faced by the request to lepioduce increased 
quantities of food, animals and eggs, but he is faced 
also with ceitainty of senous shortages m feeds, es- 
pecially feeds high in piotem The present processing 
mills for soybean cannot take on bigger amounts foi 
processing, even though the soy crop is doubled, and 
soy bean cannot be fed as such without piocessmg 
Bone meal will be short, as well as milk, and some 
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ntamins may be facting, ilthougli Vitamin D can be 
taken care of activated \east and acti\ated 7-de- 
'hjdrocholesteiol (J Am t et Ass’n, 102 217, 1943) 

Growth of Children The growth of all joung 
animals depends veij much on the quantilv and 
qualitj of theli food E\en Vitamins E and K and 
choline, usualh not thought of as important in 
grondh, make a difference bj their prolonged absence 
from the diet The long period of human immaturita, 
as nell as the influence of heredih and racial charac- 
teristics, make it difficult to plot an ideal graph foi 
childrens’ growth Extensile measurements of Toronto 
school children showed that in recent decades children 
are tallei and heavier than the\ used to be, and that 
the taller are more intelligent Children of pro 
fessional men are taller and those of unskilled 
laborers, unempioved, pensioned and retii-ed classes 
are shorter Wetzel’s “grid” method indicates that 
each indn idual has a growth pattern of his onai, and 
all children niai be classified as obese, stockv, good, 
fair, borderline and poor Periods of nutritional in- 
sufiicionci mai be reflected in a distortion of the theo- 
retical graph of an indii idual Gronth mn\ be re- 
tarded b\ bacterial disease, postural defects, etc So 
far as nutrition is concerned vitamins ought not to 
usurp complete attention, for calories, proteins and 
mmerals also are important (Dept Trade &. Com- 
merce, Dom, Bur of Statistics, Social Anahsia Branch, 
A Height and Weight Sunei of Toronto Elementan 


School Children, Ottawa, Canada 1939 (1942) (J 
M A, 116 1187, 1941)) 

Polimcuritis Caused by Thiamine Deficiency In 
monJceis and in man it has now been shown th it poh- 
neuritis is a manifestation of thiamine deficienej It 
IS a manifestation of hte rather than earh, and seiere 
rather than mild tliiamine lack. In earlier experiments 
It IS now kiiowm that the initial deprivation of thia- 
mine was so severe as to cause death before the de- 
velopment of objective polvneuropathj tArch Int 
Med , 71 38, 1943) 

Ascorbic Acid in Mdk Commercial raw milk raa\ 
contain 21 to 23 mg of ascorbic acid per liter, and 
pasteurized milk about 16 mg per liter The vitamin 
occurs in milk m two forms — reduced ascorbic acid 
(Vitamin C) and oxidized ascorbic acid (dehjdro- 
ascorbic acid) The latter is unstable and on further 
change loses its character as a vitamin. Heating and 
presence of copper promotes the accumulation of the 
oxvdized form In view of the fact that citrus fruit is 
not easj now to obtain, one should remember tomatoes 
as well as milk A quart of milk mav supplv a sub- 
stantial part of the dnilj minimum requirement of 35 
mg of ascorbic acid (J Dair' Sci , 26 7 1943) 

(Abbreviated bv permission from Nutrition Re~ 
views, published monthlv bv The Nutrition Foun- 
dation, Inc, Chrjsler Bldg, New York, N Y Bate 
92 00 per V’ear in b S A and Canada, $2 60 in other 
countries) 


Editorials 


THE NUTRITIONAL BASIS OF MORALE 

M orale is ns essential m civilians is in soldiers 
It IS courage, determination and the sustained 
will in acbon It depends partlv upon phvsicnl and 
mental inheritance and education, but also upon the 
nature of the diet of the individual Depiive even i 
courageous man of thiamine for three months and he 
becomes iriitable and tired while the addition of this 
vitamin factor to his diet brings him back to normal 
in a few weeks The basis of morale is neither pureh 
phjsical or spiritual, but both — it is, in short, psveho- 
phvsical It IS the dutj of manj agencies in societv to 
inculcate ideas which arouse and maintam morale It 
IS the dutv of medicine and the science of nutrition to 
understand and encourage those phj sical measures 
which build and express courage, and form the 
phjsical basis upon which the wdll can act 

The most valuable e.’cperiments in human nutrition 
Would be those carried on over a large arc of the life 
cjcle Since it is difficult to enforce a diet on am 
person or anV people for a long period knowledge 
mav more easilv be obtained bv the studj of groups 
who are 'known to have followed certain tj-pes of diet 
over manv generations For example, we know that 
the Chinese diet, for manv hundreds of years, has 


been Inrgelv one of rice, vet the stamina of the 
Chinese Armv and the Chinese civil population during 
the past SIT rears of war became one of the astonish- 
ing facts of modern historv Of course there has been 
a definite philosophical and racial mood behind this, 
especiallj that patience about which the West knows 
little from its own experience One might wonder how 
a national diet of nee could support the expression of 
such sturdv qualities in time of peril It must be re- 
membered thit the nee in China, for fortv centuries, 
has been grown on a highlv cultivated soil ennehed 
perenniallv with the products of human excrement 
Since no better fertilizer is known, and since the seeds 
from one crop of nte became the seeds of the next 
crop, a continuitv of breed was established This nee 
seed of China mav safelv be regarded as among the 
“arjstoci'acv ” of seeds Thej are pedigreed agents 
capable of passing on to each successive generation all 
benefits of constant excellence of soil and all benefits 
of a straight line of natural mutation It is safe to 
assume that rice grown from such seeds possesses 
nutntioml advantages far bejond any breed acci- 
dentally transported from one soil to another soil or 
from one climate to another climate For 4,000 jears 
the Chinese farmer held his little division of land 
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under the Tsing Tien si stem in iee fiom the go\ern- 
ment The land, immune from sale or mortgage, T\as 
hib to make or mai, and he made the best of it Hon- 
e\er, it is true that the Chinese private soldier of to- 
da\, subsisting om iice and a few vegetables grown 
at random, cannot stand either infection or extieme 
fatigue as well as the Ameiican soldier whose diet is 
the subject of expert nutiitional study and contiol 
But from his ancestoi-s, the Chinaman has inherited a 
bodi which reflects the advantages of a lacial diet 
grown on highlj fertilized soil 
It should be borne in mind that in America today 
the most perfect diets are those of oui armed forces 
Hon manj people in America during the decade pre- 
ceding the w'ai partook of a diet as perfect as that 
now used m the U S Aimv’ The answer is that ex- 
tremeb few peisons, even among those in whom 
Ignorance waas not a factor, managed to eat a perfect 
diet Recent investigations of the Ameiican diet are 
alarming m the deficiencies which exist — especiallv in 
milk, ascoibic acid, thiamine, riboflavine, calcium and 
iron Much of the fault is due to ignoiance, but some 
of it may be attributed to the fact that agricultuie as 
a whole, even today, has not seen the importance of 
improving the nutritive quality of ciops, but still aims 
at increased quantitative production This ideal, as 
well as increasing absentee landlordism, has resulted 
in insufficient feitihzation of the best tjpe, with loss 
of humus and subsequent land impoverishment No 
one knows how much this “soil sickness” is to be 
credited foi inciease of certain forms of human dis- 
ease or defects in human moiale Perhaps we shall 
never know But w’hen we become alarmed by cei tain 
social tendencies, such as the shrinking sense of indi- 
vidual responsibility in politics, laziness of the popu- 
lation and the virtual disappearance of the Amei ican 
home, we ought to lemember that nutrition must plav 
an essential role in building public morale, and that 
agriculture eventually must be given an incentive be- 
jond humamtananism foi the production of qualitj 
crops 

Our government, since the Mon ill Act of 1862, has 
moved ever nearer towmrd an eventual realization of 
the ideal of nutiitive crops Countless expeiiments 
have now been earned out at agncultuial stations on 
soils fertilizers, farm animals and the influence of 
climate on crops Scientists are now aware that 
through the ideal of quantitv pi eduction much is being 
lost in the actual qualitv of the foods Mavnard, of 
the U S Plant, Soil and Nuti ition Laboratorv at Cor- 
nell TJmversitv', states that it is as essential to con- 
sider the vield of essential nutrients as the total 
tonnage of the crop It has been found that difteient 
samples of a given cereal mav show' as much as 100 
per cent variation in thiamine content Equal vari- 
ations in the calcium and phosphorus of timothv' mav 
ho found Apples mav show a 50 per cent v anation in 
their Vitamin C content It is known that so far as 
the recognized food essentials are concerned, the 
climatic, geographic, temperature and rainfall factors 
are of greater importmce than the chemical environ- 


ment of the plant root sjstem As Majuiaid contends, 
the starting point of good crops is good seed He be- 
lieves that it may never be possible to buy pedigreed 
vegetables oi ceieals, with a soil or climate ceitificate 
attached, but he relies on public education to bung 
these basic truths into action As Nutiition Reviews 
states — “it should now' be possible to coi relate genetic, 
chemical, phjsieal and climatic factois with the phjsi- 
ological production of plant compounds of value in 
human and animal nutrition, m a manner that has not 
been possible heietofore Scientific w'oikers will watch 
with interest this new' experiment in the expenditure 
of public funds in a moie caiefully controlled stud> 
of the vaiious factois affecting the nutiitiv'e value of 
fam Cl ops ” 

This problem of improved human nutiition through 
quality crops must be placed where it belongs, m the 
hands of scientific investigators The idea has made a 
vast appeal to manv categoiies of peisons, some of 
whom have attempted methods of farm revolution 
which will not work Duiing the past decade, many 
Euiopean refugees have tiled to propogate heie and 
in Canada ceitain methods of fertilization which can- 
not be attempted on a laige scale at present The 
chief recommended fertilizer was a “natural compost" 
made from excreta, dead leaves, blanches, twigs, 
timothy, and, in fact, almost anything organic, except 
ai'tificial f ertihzei s Some of these persons were under 
the primarv influence of Steinensm or had observed 
the Steiner methods as used m England Their pro- 
posals usuallj fell on deaf eais because of a fear that 
their stoiy was merely a new “ism” without much be- 
hind it A farmer could not be induced to strive to 
raise cairots containing unusual amounts of vitamins 
and minerals at a premium cost price, simply because 
there w'as no way to be sure of a premium selling 
price Some of these Euiopean enthusiasts have settled 
down on small farms which they bought for the 
purpose of conducting their experiments on a smaller 
scale 

A studj of Steinei'’8 agncultural teachings strikes 
the American as a strange mixture of authoritai lan- 
istn and tradition, without the necessan scientific 
demonstration to suppoit it The w'ork of G T 
Wrench, M D , of London, is not so easilj disposed of 
His book Cl) appeared in 1938, and described a veil' 
health! people who live in the Native State of Hunza, 
in the mountains at the bolder of Afghanistan and the 
Chinese Empiie This book was renewed m this 
Journal in Januarj, 1939, and there was something 
of a protest from several sources, because unless one 
had lead the book himself and was certain of Wrench’s 
bom fidec, he would be unprepared to give credence to 
what the book revealed One letter from a prominent 
internist said m part— “it seems a waste of time to 
review a book which obviouslv has been written bv 
one of those slightly crazv doctors who cause so much 
trouble in societv " This letter represented a total 
misunderstanding of Wrench’s sincentv and a failure 
to see the potential importance of what Wrench had 
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wiitten Wrench was •^ufTicicntlv <?aiic that the Biitiah 
GoveiTiment earh in 1939 hea\il\ hub«i(lize(i hm work 
and that of his colleagues, directed townid revolution- 
ar\ methods of farming The war has interrupted hut 
has not ended the a tlunble work to which Wrench and 
others in England hare deaoted thoiiisolves The book 
itself, while aer\ much in lino with recent trends in 
Ameiican scientific ngricuiture, wiis chicfia a recorti 
ot the health oxporiencc of the Ifunza people oaer a 
long period of time and it was aupi>ortcd bv Mc- 
Carrison who previoush had noticed the unique he.dth 
of this people who diffei-ed from their ncightwrfi onh 
in the matter of diet Briefir tlic Hunjcas ha\c no 
illness of ana 1-ind, and their old men of 70 plaa polo 
and retain the characteristics of aouth “ it is 
proaed fairla conclusiacla that this hnppa state of 
unique phasical fitness is to be attributed soleh to 
theii diet. The latter is loav in meat, but rich in daiij 
pioducts, aaholo gram cereals, germinating seeds 
fresh aigetablcs abundance of frcslila picked fruit 
and freshia fermented aaine This diel, it aaill bo 
seen is high in protocliae substances, and resembles 
the ideal diet of ItleCollum and Slmnionds although 
the latter did not contain wine. TIio limitation of 
anrieties at an> one meal 13 rather a ntaa conception 
saae for the teaching of certain American food 
faddists, aahich liaae not received tlie sanction of the 
prolession This all sounds like a simple proscription 
in a lew of the fact thnt the people wlio eat it and be- 
cause thoa eat it, fail to furnish ana of the o\hnustiae 
catalogue of diseases which ndoim the rcqiertoirc of 
the European and Amoncan practitioner Xot caen 
appendicitis’ No, not eaon a single spastic c-olon, and 
no concession to tlie Western luxura of allergj WTint 
a benighted race indeed! But as Dr rench quickla 
points out, it IS not quite so simple aa it nppe irs As 
usual there is n catch in it. Just as the reader has 
seized a pen to make a list of the Ilunza dut (which 
might be used on himself if not his patients and pro- 
cure for him a prolongation of his mortal itinemca ) a 
difliculta looms up These fruits aegotablos, cercalfi 
and germinating seeds are intangibU different from 
ours bee luse the\ ire the products of mountain 
teriace farming and each edible product todac has a 
histon through its seeds — a histor\ in Hunza of the 
most e.\pert agneuiturai tiadition, in which soil 
fertilization is attained b\ the special use of special 
composts It is almost inferred thnt the plain lo\e of 
agriculture is not unconnected with tlie brilliant food 
results long attained in this mountain nation” (2) 

The hook suggested that an\ group of people who 
could raise crops of this kind o\cr a peiiod of time 
would gradualb gam in health and perhaps like the 
Hunzas be without disease Of course faith is not 
enough The entire subject must he painstakingh in- 
vestigated From the data which Wrench presents, 
his conclusion is justifiable The Hunza diet is the 
one factor which differentiates this people from 
neighboring nations — neighbors who unfortunatelv 
are as prone to disease as w e are This fact has been 
verified bj JlcCarrison clinicallj and through animal 
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cxiwriments, using the Hunza diet on one group of 
animals and the diets of the neighboring nations on 
the control animals This grouji fed the Hunza diet 
leniained frc'c of disease whereas the others had all 
the diseases to which the animals were subject 

Psvehosom itic medicine grndualh is impressing the 
apparent truth thnt man is a uniU, incapable of in- 
(cihgent (iiBsectfon into hodv and mind Jforale and 
fltiimina arc chnrnrtorisfics of indnaduals who enjov 
proper teacliing and proper phjsical food MTiether 
the Hunza formula is the final answer to the nu- 
triiional problem or not does not matter At present 
it must appe,ir to Amcritan nutritionists however 
tiiat we as a people can reap ideal nutrition onlj 
througli n new idealism in agriculture, embracing the 
largi idea of raising crops on the basis of their nu- 
Irilivc content ind not their gross weight As cverv- 
one is aware, farmers cannot lie expected at once to 
take up such a task Pedigreed seed and ideal grains 
and vegetabies are something thnt he in the distant 
futuic. Even if it were proved bojond doubt thnt 
Wrenrli is corrc-ct in his miignific-cnt as.suniption and 
tint perfect health awaited onlv the inculcation and 
praiticc of perfect eating, there are a thousand vested 
interests rcadv to militate against so radical a con- 
ception 

But when a new and potcntiallv big idea based on 
the general good manages to become cJcariv defined 
there will alwavs he found men of courage who will 
risk misunderstanding and ostracism to push it over 
There will also he found men of a different strain who 
will use it for rackctocilng purposes Todav American 
ngnculturil scientists and American nutiatiomst* 
both soc the tremendous issues at stake However 
progress must he slovv Anvono vvho vvashe* can make 
the experiment wiihin limits in his owai hack vard 
Even one can at least underotand that our national 
monilc once the war is warn, vvill require buttressing 
Renewed efforts to attain perfect nutrition do not 
represent the sole neeti of America, hut the> represent 
a Mim qua tioti in the process of poslvvar remodeling 
The jiath appears to he througli tiie educational work 
of agricultural scientists 
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ERROR 

In the article “Digestion and the Nervous Sj'stem 
which appeared in the June issue of this Journal, the 
author J Earl Thomas, M D , washes to make a cor- 
rection On page 202, first column ISth line, it reads 
“Carlson verified these results and showed that e.xcita- 
torj responses were obtained most frequentlv when 
the muscle was in a state of contraction or possessed 
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Chronic Peptic Ulceration of the Oesophagus 

By 

E E CLEAVER, M B 

TORONTO CANADA 


P EPTIC ulceration of the oesophagus has been con- 
sideied n rnie condition but a careful studv of the 
medical liteiatuie leveals the fact that seveial gioups 
of cases have been reported 
Friedenwald in 1929 lepoited 12 cases veiified bN 
oesophagoscopy and radiological examination This 
authoi believes that a shoit oesophagus and a dia- 
phragmatic heima have been oveilooked as a definite 
factor in theiiroduction of peptic ulcei of the oesopha- 
gus In his opinion, a short oesophagus is an un- 
hkeh complication of ulcer of the oesophagus caused 
b\ mtlammatory leaction and scar tissue formation, 
'Since in the majority of cases it is piesent with dia- 
phragmatic hernia as a piedisposing factoi It was 
further shown that a continuous bath of free HCl will 
produce an ulcev in the absence of gasUic mucosa 
Seven patients did well on Sippy management without 
local treatment except dilatation 
Chevaliei Jackson reported 88 cases in 1929, 21 
active and C7 healed ulcei s found in 4,000 consecutive 
cases, in which oesophagoscopy was performed foi 
diseases of the oesophagus He found evidence of in- 
ci eased patency at the cardia but he made no lepoit 
on ladiological findings 

Chambeihn repoits 7 cases of ulcei ation of the 
oesophagus He demands certain diagnostic criteiia 
(I) The ulcer must be unassociated with systematic 
disease (2) The ulcei must be seen at oesopha- 
gOBcopj 01 at autopsy (3) Free HCl must be piesent 
(4') The ulcer must be chronic (6) Symptoms must 
be relieved hv ulcei therapy and dilatation 
Lyall discusses the clinical features of peptic ulcei 
of the oesophagus The clinical symptoms aie Pam 
-Haematemesis Dj sphagia 

Pam Geneially commences in loivei end of the 
sternum, sometimes m the epigastrium It may ladiate 
from point of oiigin in epigastrium upwaids to the 
sternum, round to the back and to the left supra- 
clavicular region Pain is often due to the passage of 
food over ulcerated ai'ea Pam m the lowei end of the 
oesophagus usually appears immediately after the 
swallowung of food if it is due to spasm but it may 
appear as a late symptom two to three houi-s after 
meals, simulating gastric or duodenal ulcei 
Hficmatcmems Rapid fatal hemorrhage is usually 
ue to erosion of the aoita More coramonlv there is 
intermittent vomiting of coffee ground material or 
frank blood 

Bysyhagia In early stages often dysphagia is 
light and the food seems to stick momentarily and 
en pass o n In later stages when fibrous stnctuie 
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appears the condition becomes moie seveie and finallv 

complete 

Complications 

(1) Peifoiation mav occur into the pleura, peii- 
caidium oi bionchus 

(2) Acute mediastmitis This is an uncommon 
complication and is due to spread of infection from 
the base of the ulcer into the surrounding tissues 

A very clem and comprehensive discussion of Peptic 
Ulcer of the Oesophagus has recently been presented 
by Dick and Huist These authors had the opportunity 
of studying 16 cases since 1933 Radiologists have 
recognised herniation of the stomach through the 
oesophageal hiatus, which lesults fiom congenital 
shortness of the oesophagus but it has been geneially 
thought to be of little clinical importance The moibid 
anatomy of chronic peptic ulcer of the oesophagus 
differs in no way from that ,of chronic gastric and 
duodenal ulcer Ulcers aie usually situated in the 
lowei thud of the oesophagus and generally above the 
sphincter The size varies from a small lesion a few 
millimeters in diameter to one completely encii cling 
the lumen Small ulcei s aie lound and oval Large 
ones tend to be irregular and are often annular The 
wall IS penetrated to a variable depth with exposure 
or perforation of muscular w>all The usual couise in 
oesophageal ulcer is to heal completely 

Pathogcnests Complete healing may occur without 
any obstruction developing but stenosis of vai’j’ing 
degree frequently results Dick and Hurst are of the 
opinion that gastiic juice gains access to the lower 
end of the oesophagus as a result of regurgitation 
through an incompetent cardia, associated with a 
short oesophagus and much less frequently due to 
secretion by islands of ectopic gastric mucosa in tbe 
oesophagus 

The followrng cases of Peptic Ulcer of the Oesopha- 
gus have been observed and studied m the public and 
private wards of the Toionto General Hospital 

Case 1 Mrs H A woman of 68 years complained 
of lower sternal pain foi four months At first pain 
commenced flora a half to one houi after meals and 
continued until relieved by food or an alkali Later 
pain become more severe, radiating to the back and to 
to both shoulders and associated with a feeling of 
soreness in both arms A slight hemonhage had oc- 
cuiTed just before admission to hospital and seveial 
small hemorrhages had occuried during the next few 
days A week latei the patient brought up a cupful 
of blood 

Oesophagoscopy Small chrome ulcer seen in the 
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localized to lower en to throat and down 
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two inches above the ea.dia Biopsy lepoited eetopic 
gastric mucosa f^pdinES No dilatation was 

.orTtiT -1, 4- - -tuXt 

lTi‘.ph".a1Se“he'’.nia tlnd no sho.t oesophagus 

\\ere rpjjjg ^yoman gave a histo^' 
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FiB 2, Case 3 Short oesophagus and diaphragmatic hernia Annular 

defect three inches above caidia. OE - Oesophagus . D H - Dm 
pfragmatic hernia, OE U - Oesophageal ulcer, C S - Cardiac 

sphincter 


Jackson’s bougies Consideiable impiovement Mas 
noted 

Case 5 Mrs S Age 42 In November, 1942, this 
woman \omited a small quantity of red blood on two 
occasions No histoiy of pain No dysphagia 

X-iay at this time showed no evidence of ulceiation 
in the stomach or duodenum Some irregulantj of the 
lower end of the oesophagus No ulcer or varicosities 
noted No diaphi agmatic hernia seen No short 
oesophagus was present 

Oesophagoscopy shoved three small ulcers about 


Patient is troubled with mucus It is necessary to 
clear the mucus before food may be taken There has 
been no severe pain but she complains of a burning 
sensation extending from the epigastiium to the 
throat There has been no haematemesis 

Oesophagoscopy Dr A H Veitch leported ^ 
indurated chronic ulcer 13 inches from the teeth 
Oesophagitis was noted above the point of constriction 
X-rav findings Obstructing lesion in the lower 
third of the oesophagus Within the lesion is a small 
protrusion which represents a small ulcer This lesion 
IS regarded as malignant, yet the clear cut appearance 
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is not t\jnLiil of cnicnionin Dinphi nKfoatir lioniin and 
flhoit OLsophnKUs are piesent The i)re‘<enco of an 
ulcer in the ocsoiihAKUM, iilthough no eclo]ilc Rnstnc 
mncoia is inesrnt and the X-in\ findings of a short 
ocsophagua with a dinplnapmatic liemi i, sukro-^Ih th( 
dingnosis of peptic ulcoi M iIiRnanci of the otsophn- 
Rus persisting for four or fi\o sears la unlikeh 
Tieatment witli dilatation has improved the dvB- 
phagia There has been a slow but stc idv increast in 
weiRht 


Cast 8 Mis Mik 0 This patient gave a 

luslorv of diflieullv in swallowing alntL a child 1 iter 
she had frequent spells of vomiting and dvsplugln 
when m tr unlng as a nurse blioith aftei conrinemcnt 
the dvsphagia bee ttne more leute and in September, 
1911 she was unable to swallow even eleai (luids for 
three dnvs Pam was a minor svmptom X-rav showed 
a sinctnre at the level of lung root ane) extending for 
a distance of about three inches Slight dilatation of 
oesophagUR proximal to stricture Herniation of the 



Fig 3, Case 6 No dinphrugmotic hernia No “horl oesophagus 
Ocsophagoscopj — 3 small ulcers and ectopic gastric mucosa OE — 
Oesophagus, D — Diaphragm 


Case 7 Toseph D Age 46 This man gave a liistorj 
of mild djsjihngia for 12 jeara and severe djsphagia 
even for fluids during the past few months He did 
not complain of pain 

Oesophagoscopv The lower end of the oesophagus, 
14 inches from the teeth was distinctly narrowed and 
a healed ulcer was seen 
No biopsv was done 

X-ray showed a marked spasm in lower and of the 
oesophagus wuth an associated small ulcer 

The clinical historv, positive oesophagoscopic and 
X-raj findings made a diagnosis of ulcer of the 
oesophagus probable 


stomach noted with a short oesophagus No ulcer 
crater was demonstrated 

Oesophagoscopv examination in Novembei, 1941, 
showed a stenosis, twelve inches from the teeth A 
definite small ulcer could be seen at the point of 
stricture Biopsv showed chronic inflammation but no 
evidence of ectopic gastric mucosa Jackson’s bougie 
No 30 was passed readilv Subsequentiv Jackson’s 
bougie was passed frequentlv with temporarj relief 
A duodenal tube was also easilj passed and the patient 
Improved markedlv and gained in weight The course 
has not been entireb sntisfactorj This patient fre- 
quentlj has dvsphagia which is temporarilj relieved 


CLtANER — C hronic Pfptic Ulceration of the Oesophagus 
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bj dilfttation The hi'^lon in this case dates from 
ehildbiith and the niiter has foimed the opinion that 
some mjun nas iillhcted on the oesophagus ns a 
child, Mhich did not become a nia30i disability until 
aftei hei confinement The cause of ulceration cannot 
be defimtelv detei mined but the finding of an ulcei 
in the loi\ei end of the oesophagus, associated with 
hei Illation of the stomach and a short oesophagus, 
stiongh suggest a peptic ulcer of the oesophagus 

Case 9 Mis G Age 62 This ivoman fiist had 
chohing spell seventeen leais ago Attacks of dys- 
phagia vieie infrequent until tno veais ago when djs- 


oesophagus with diaphiagmatit hernia and ectopic 
gasti 1 C mucosa 

Case 10 Edwaid L Age 79 This patient com- 
plained of difiiculty in swallowing over a period of a 
veai The dysphagia had been slowly piogiessive 
Theie was no history' of pain or hemoiihige 

Oesophagoscop 3 In the lowei end of the oesopha- 
gus, 13 inches fiom the teeth, a large bleeding ulcer- 
ated area, denuded of mucous membiane was seen 
Biop 33 showed a fibrous exudate with chionic in- 
flammation There was no gasti ic ectopic mucosa 
X-ia> showed paitinl obstiuction at junetuie of the 



Fig 4, Case 6 D —Diaphragm, D H —Diaphragmatic heinin, OE 
Oesophagus, CS Cardiac sphinctei , OE U — Oesophageal iilcei 


phagn became moie fiequent Since Decembei, 1942, 
she has had inci casing difficulty in swallowing of 
solids She complains of a ginsping pain at the uppei 
end of the sternum which is lelieved in a few' minutes, 
eithei br the lehef of the spasm oi by induced 
vomiting 

Oesophngoscopy A simple ulcei was seen 18 inches 
from the teeth Biopsy lepoited ectopic mucosa 

X-iar findings Stenosis of oesophagus 2 inches 
abo\e the caidin No definite ulcei A short oesopha- 
gus and diaphiagniatic heinia were present This case 
IS the onlv one in our senes that shows a shoit 


middle and thud of the oesophagus The constriction 
w'ns half an inch in length, W'lth dilatation above it ,A 
small heinia thiough the oesophageal hiatus w'as seen 

DISCUSSION 

In this senes of 30 cases, theie weie 5 males snd 6 
females The ages weie 68, 41, 67, 48, 42, 60, 46, 30, 

62 and 79 Pam was a definite symptom m 7 cases' 
Pam geneiallv commenced m the low'ei steinal region 
sometimes coming on a half to one houi aftei meals 
and leheved by taking food oi an alkali Pam was 
often desenbed as a buining sensation behind the 
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sternum The pain ivas often Morse uhen the patient 
was lying down Pain M-as sometimes associated with 
regurgitation of acid mouthfuls Again the pain 
might radiate to the back, to both shoulders and some- 
times down one oi both arms Pain of a burning 
character waS sometimes felt when patient bent 
fonvard Pain not infrequentlj was of the peptic ulcer 
type, might be present dailv for several weeks and 
then disappear for weeks or months Pam at first 
occurs when hard solids are taken Very hot or cold 
drinks acids, condiments, etc , frequentlv produce 
pain The duration of the pain maj \ar\ from a few 
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frequent Pain according to patient has onh been 
present since Januarj 1943 
Hemorrhage is generalh not an earh svmplom but 
usuallv occurs following a long history of pain and 
dysphagia Occasionallj bright red blood or coffee 
colored material is regurgitated In the later stages a 
profuse hemorrhage mav occur and sometimes maj 
pro\e fatal Se\ere anemia frequenth results from 
a large hemorrhage or repeated small hemorrhages 
Definite hnemateraesis occurred in three cases There 
was no hemorrhage in se\en cases 
X-ra\ findings were positive for short oesophagus 



Pig 4A, Case G Another Mew of the same ease as shown in Fig 4 


minutes to hours unless relieved by alkalies or anti- 
spasmodics 

Dysphagia may be present from the onset of the 
disease but generallv develops after the pain has been 
present for some months This 8^•mptom is not present 
unbl obstruction develops The obstruction may be 
due to either spasm or actual stenosis or both Great 
distress mav be experienced if stenosis is complete and 
patient is unable to belch gas from the stomach into 
the oesophagus In one case reported a woman of 62 
had suffered with choking spelts for fifteen vears 
During the last ten years attacks of dysphagia were 


and diaphragmatic hernia m seven cases Oesophng- 
oscopy was done in eight cases In two cases biopsv 
showed ectopic gastric mucosa One case had both 
ectopic gastric mucosa and the short oesophagus as- 
sociated wath a diaphragmatic hernia The other case 
showed ectopic gastric mucosa but no short oesopha- 
gus 

DIAGNOSIS 

The clinical historv in peptic ulcer of the oesopha- 
gus IS often difficult to differentiate from gastric and 
duodenal ulcer The burning pam behind the sternum, 
worse vvhen the patient is lying down and especiallv 
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when the pam jadiatea to the shouldeis and down 
eithei one or both arms, makes the diagnosis of ulcei 
“ of the oesophagus piohable Wlien oesophagoscop\ 
shows an ulcer and the X-ra\ ie\eals a short oesopha- 
gus and a diaphragmatic heinia, the diagnosis is es- 
tablished 

Cardiospasm or achalasia generallj is associated 
with a long histon, reguigitation of laige amounts 
of mucus and food and usually there is absence of 
pain 

Carcinoma of the lower end of the oesophagus usu- 
alh gives ahistoiv of earh dvsphagia and obsti action 
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short oesophagus, the oesophageal ulcer w ill be in con- 
*tact wuth the acid contents of the stomach at certain 
times w’hen the caidiac sphinctei is incompetent 
Fluids and semi-solids should be taken at two or three 
houi intervals Hot or cold fluids should be avoided 
Solids generallj cause discomfort, and pain The 
patient is moie comfortable in the sitting posture 
duiing the day and the head of the bed should be 
laised at night to prevent the leguigitation of the acid 
contents into the lower end of the oesophagus If this 
plan IS not followed, frequentlj the patient complains 
of a burning pain in the lowei end of the oesophagus 


Peptic Ulceration of the Oesophagus 




Pig 5, Case 7 OE — Oesophagus, OE U — Oesophageal ulcer D H 
— Diaphragmatic heinia, D — Diaphragm ’ 


that often ladiates to the neck, shouldeis and to the 
arms Tincture of Belladonna in doses of 15 to 20 
minims should be given fifteen to twentj minutes be- 
fore each feeding The dosage should be* increased bv 
5 minims dailj, until dryness of the throat or dis- 
tuibance of accommodation occuis A tablespoon of 
mineial oil should be taken befoie each feeding An 
alkaline mixture is sometimes helpful The authoi has 
found that feeding bj duodenal tube is verv satis- 
factorj The tube is generallj leadih passed into the 
stomach and six oi seven feedings of milk, orange 


Pam generalh occurs late in the disease The X-iu\ 
appearance is generallj characteiistic Biopsj from 
fhe edge of the ulcei usualh decides the diagnosis 
Short oesophagus and dinphiagmatic heinia without 
ulceration seldom give use to svTnptoms 

TREATMENT 

Wflicn the X-raj shows no diaphragmatic hernia and 
uo short oesophagus, but biopsv shows an ectopic 
gflstuc mucosa, the tieatment of ulcei of the oesopha- 
gus is the same as foi gastric and duodenal ulcer, but ' 
when the X-iav reveals a diaphiagmatic hernia and a 
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juice, liver extract, corn s\rup and ascorbic acid 
should be given in tAvent\'-foui hours The patient ex- 
periences little discomfort and the necessarj require- 
ments of nutrition are met The piesence of the duo- 
denal tube assists in maintaining the lumen of the 
oesophagus and may present the development of 
marked stenosis or stricture After the patient has 
been fed vnth the duodenal tube for thiee weeks, if 
an\ difficultj m swallowing is experienced, dilatation 
18 necessary Hurst mercun tubes sometimes relieve 
dvsphagia but frequenth it is necessarv in order to 


SUJBIAKY 

Peptic Ulceration of the Oesophagus is not a rare 
disease and presents a definite clinical picture, vVith 
positive radiological findings 

It IS nearh alwavs associated with a congenitalh 
short oesophagus and a diaphragmatic hernia vhich 
permits regurgitation of the acid contents of the 
stomach into the oesophagus 

In one case the acid secretion of ectopic gastric 
mucosa was the piobable cause in the development of 
oesophageal ulcei 



Fig 7A, Case n A different wew of Case 9, same as shown m Fig 7 


obtain satisfactorj dilatation to use graduated Jack- 
son’s bougies Operation was not done in anv of our 
cases When the ulcer has been healed, the pabent 
should be placed on an ulcer regimen for several 
months Infected teeth and diseased tonsils should be 
treated If there are anv missing teeth, proper 
dentures should be provuded in order that all food mav 
be properly masbcated Patients with oesophageal 
ulcer should be under careful observation for several 
months 


Pepbc Ulcer of the Oesophagus responds to ade- 
quate treatment 

The duodenal tube is of value in the treatment of 
this disease 

I am grateful to Dr Malcolm Hall of the X-rav de- 
partment of the Toronto General Hospital for the 
interpretabon of the X-iav films submitted in this 
article 
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Symposium on Diabetic Retinitis 

(Sponsored by the N Y. Diabetes Association) 


Held at the New York Academj of Medicine on the 
evening of March IG, 1943 Dr Geoige E Anderson 
of Brooklyn, N Y, Chau man of the Committee on 
Internal Medicine, Presiding 
Di Andersott This meeting is being held under the 
auspices of the Neiv York Diabetes Association 
The consideration of diabetic retinitis imohes not 
merelv the ere It is more far-reaching in scope, em- 
bracing the entire subject of vascular degeneration in 
the diabetic The eye-giound piesents an excellent 
\antage point at which to visualize and studv the life- 
cicle of this degenei-ation from its incipience to its 
terminal stages 

I am delighted to introduce to you a man of national 
and international prominence, Dr Sanford R Gifford, 
Professor of Ophthalmology, Northwestern Univeisiti 
Medical School, Chicago, who wall present the problem 
of treatment of diabetic retinitis from the point of 
new of the ophthalmologist The medical aspects wnll 
subsequentlv be presented bv internists championing 
somew'hat different viewpoints, one, the conservative, 
favoring meticulous orthodox diabetic control, the 
other, rather more liberal as to what constitutes ideal 
control 

Paper by 

SANFORD R GIFFORD, M D * 

I HAI^ failed in my attempt by coirespondence to 
connnee Dr Anderson of my inadequacy for this 
assignment But the word of mouth is always most 
convincing and I feel that I am about to succeed in 
convincing him Of one thing I am certain I wall 
take aw’ay with me much moie than I have brought 
The idea of an evening devoted by this distinguished 
society to diabetic retinopathy struck me as an excel- 
lent one and I feel greatlv honored in being asked to 
take part in it 

Mj reference to inadequacy is no mere polite 
gesture, since I have never examined a large senes of 
diabetics foi statistical purposes as has been done bv 
a number of ophthalmologists, and supremely bv Waite 
and Beetham of the Joslin Clinic, Wagener of the 
Mavo Clinic, and Hanum of the Rigs Hospital at 
Copenhagen It is to these senes that v\e must go for 
actual facts as to the incidence of v'arious oculai and 
especially retinal lesions in diabetes All that I can 
do 18 to summarize the pictures which one sees in din- 
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betics and to give my impieasions as gathered fiom 
observing a fan number of diabetics in office and 
hospital piactice My gleanings fiom the literature I 
shall m large pait, spare jou 

The usual picture of diabetic retinopathy (this 
name being piefeiied, for obvious reasons, to letini- 
tis) has been well desenbed by Wagenei The small 
lound hemorrhages are small and lound because they 
aie deep in the letina and hence correspond to the 
deeper end lamifications of the vessels These and the 
small discrete white deposits, distributed especially in 
the central ai'ea, constitute the findings typical of dia- 
betic retinopathy The number and anangeraent of 
these hemoirhages and deposits varies fiom a few of 
each scattered thiough this area to lather large 
masses of deposits which tend to occupy the macular 
area itself Either hemorrhages oi deposits may be 
piesent alone but most cases show both The condition 
is nearly always bilateral Flame-shaped hemorrhages 
in the nei*ve-fibre lajei aie seen in some cases but aie 
just as common in arterioscleiotic 'and hvpei tensive 
retinopathy alone In n numbei of oldei patients who 
have developed hypertension a combination of the two 
conditions exists Diabetics wnth letinopathj' aie, in 
fact, somewhat moie apt to show hypei-tension than 
aie othei diabetics, 62% as opposed to 30% in 
Hanum's series It is not tiue, howevei, as was 
foimerly supposed, that the lefinal changes seen in 
diabetes depend on hj pertension, since many occui in 
pel sons w'lth noimal blood pressure and most cases 
show' normal kidney function In Wagener and 
Wilder's series of 1052 diabetics 11% showed the 
lesions of ordinaiy hjqiertensive-vascular disease while 
16 6% showed the chaiacteristic picture seen in dia- 
betes alone Waite and Beetham, who carefully graded 
the vessel changes in their cases, found no moie 
scleiosis of the letinal V'essels in diabetics with re- 
tinopathj than in other diabetics of con esponding 
age 

IVhen one sees a patient with round hemouhages 
and discrete white deposits m the central aiea with- 
out visible changes in the mam branches of the letinal 
arteries, one is justified m considering the picture to 
be that of diabetic i-etinopathy, and this tentative 
diagnosis wall nearly always agree with the elinical 
findings Emphasis is laid on the discreteness of the 
white deposits They are sometimes called "hard" or 
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atisenrt of cdcmn and of ohdips in flu rctiinl 

xrvjpjj 111 tin* jirrsmcc of rt timi)»at)ix of lh<> ixj, tir 
scribed IS t)ic pictiiro of pun dmiictir roUtiop ithx 
I liJiM' iuan discussing fho uiaut form of rctino 
piths sshicii js MS n cither in ita pure form <ir In ns- 
sociatix'ii ssjth lesions din (o hvpi rtcnsise distn-e in 
from 10 to lOe of ilnitn tio The lO'' in Miute stid 
beetiiani s jo'rus of 21102 diiiltelirc isiis in sonijsnn-on 
ssilb of t57 controls of corn s|iondliij' npe- 

Ktoups For tin pure form no n.lnfioii n-i« found In 
twcui the incirietice of niinopiUn nnd sclerosis of ‘hi 
ft tin'll vtssclii hspert* nsion nnd dieordtr- liilpht 
of blood pufor blued Cilcitim, or iht u«e of msiilin 
Apinrenlti tlu onh fmtor posernin) such incjd<nce 
was the duntion of tlu disc ise the incfdi nn ot dn p 
hcraorrh ifc!.' miehliifr fiO'^ m putirnts ssho hnd bes'n 
known tri base dinlwtes for fifteen sein- Ate itsc-lf 
ram pint a pnrf us the incidence of dc< p homorrlnfru 
in this sorus iurtasesi from 4 ‘^t in tlu* third to 
111 the sosontli decaili of life It js onti nnluni that 
the increase in lift tspecUiiics of dinl'clice from J 't 
venrs before I'll 1 to 12 fi stars in lit 10 should produce 
nn increased incu'tjice of retinopaths Afost ptfiimls 
ssith di ibotcs now du from arlt nnsciciosis ncconlinp 
to Hoot and mans of these will lose more or It s 
sision from rettnopdlu before thtf die Parcnthcti 
calls It mas Le ssell to eiuoti nuniini s figures on the 
mort lilts of diibetics s itii re'tiiiopaths Ho found the 
morialiti of male drabetjes irjlb ntraojiatbi to be 2 7 
and that of foniaU*s to lie 1 G as comiiartd svith the 
norm of diabeties without retinoputhi 

Theit IS nnotlier ts'jie of rctinop itlis , ranch less 
common than that which has Ijccii described but im- 
portant because it ncnrle alwnsa leads to complete or 
pratllcalls complete blindness This is the eonditinn 
111 ssliich laipe prc-rctinal hcmorrhiipos and homor- 
ihupes mto the iilrcous occur followed bs a jrrossth 
of nci seii'cl into the sells of connective tissue left 
b\ the incomplete absorption of such homorrhafies 
This picture Icnown ns retinitis pniliferaiis sens found 
in 1 2c; of Ilnnum’s senes and 1 dT of Waite and 
Boetham’s Jlost of the patients in these senes ssere 
os Or 50 seal’s of ape, most showed h'pertenslon and 
Waite nnd Bcetlinm dismiss the condition as prob.ibls 
the result of h>’]ierten8is e disease Thes ascribe no 


fmfKir*nnr( in ih. of tasulin as 2fl'T of thoir cases 
hid n'cclsed none Hannm who has rejairtcd his 
fwdee casfi (jcUil. comi s to difTerenl conclusions 
Wliilo all Ilf his patients were oscr IP, and while a 
Kumbir of thini ihowit! hsTierti nslon and nephrocele 
rosis other findinp- »ci'mcri to him of slFnlficanto 
Four of his patients had iindcrp'emo amputations for 
yntirronr and lie ijuate-s a Hras’s senes, in which all 
eases deiflojied pnnprrne Three of Hannra a patients 
had definite aipns of acrorncpnh Jlewt imjiortmt of 
all the fasts sltidUd as to capdlary frapilit' all 
showed definilelj inmaffal frat,ibtv nnd also low 
blood n-fcorble acid hit Is TJic first hemorrhnfte in 
line case necurnsi when irsolin was liernn while in 
atififhi'r cast it folIowTil a excr slight trauma Coapu- 
lation time w i« es-futinlh normal In his cfisi_s Ilanutn 
treated n rroup of these jiaticnt« anth citnn md 
accorhic acid eifeef was nolrd from u^c of the 
laltir, hilt eimn broufrlit llu’ cajiillar> frapihte to 
norma! in two rase* jml fraprnia'd it m another He 
thoiirlit eilnii mh'h* have beep of a-alui in preeentinF 
furthi r h'aiorrhnrM in two casts whil' iri a third 
further hcrncrrhuFi's occurred m spilt of treatmeni 
O'' tie tweru-four lit* of his twiUe patients oalv 
two jwvjsf-xsHl a slipht remnant of usi>ful eision 
Ah film I Xjw’rienee leads m» to nvrce with linnura 
that there is ronuthinp ntsnit this picture tsfulmr m 
elinbitis ami pveuliar to a sja-cial ^rwii)! of diabetics 
1 linac rciii a* ha-t ti n such patients within the past 
five Mars, surli pitiful cases as to ninuiin distinct in 
mimori Of the twciite tus of thcsC ten patients onb 
two Ind useful vision None of these patienls to mv 
hiiowh>dpi had undergone nmpuUitin is for panprene 
In conlradlstinctimi to the two <cnts jc-t mentioned, 
mine indude-d spxcral jounper pci-sons a man of 
thirl>, 1 n.aii of thirti-cipht and one of forte -five All 
had l>ceti rce-eivinp in<ulin ( ipilhn frapiliH tests 
were made era onh five* of thc-c patii nts One vvas 
normil while the other four showed difiniteh in- 
creased frapditv Since all but one of these p,itients 
wort alnadv practiealh blind treatment for this con- 
dition was pneii in onh one < a^e The picture dilfers 
from that of juvenile lecurrinir hcmorrhajres m that 
th> nnlenor MtiToiis remains clear and in the peculiar 
brush like ves.seN which prow out irom the retin i into 
tin veils which COM r the retina nnd especialh the disc 
It vs not Pec-n in this tvpicnl form to me knowlcdpe in 
hviHrtonsive retinopathv The blindness results from 
the fict that these veils of connective tissue cover 
largo areas of the retina and often produce localiied 
dcliichnvents which nre not amenable to the usual 
operative tre vtment There is no time for further dis- 
cussion of this picture but to me it forms a verv intcr- 
Chling special group of lesions peculiar to diabetes and 
one deserving more stiidv along the lines sugge'sted 
bv llanum 

A condition which ram have some relation to the 
picture just described is thrombosis of the retinal 
veins I have a verv distinct impression that it occurs 
much more commonlv in diabetics than in other 
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persons, since I ha\e seen at least five such cases 
within lecent \ear8 Two were bilateral and one of 
these involved the central vein of both eyes This 
patient was a man of thuty and the thrombosis was 
followed by hemorrhages into the vitreous growdh of 
new pie-retinal vessels as_weie described in the pre\i- 
OU8 group, and glaucoma Wildei has described marked 
dilatation of the veins as being common m diabetes 
and states that these dilatations are often localized 
suggesting partial thiombosis He describes the oc- 
currence of vitreous hemorihages in patients with 
such \eins, resulting in retinitis piolifeians 
It was formeilv believed that the lesions of diabetic 
retinopathj could be explained as due to artei loscle- 
rosis This belief has evidently influenced Joslin and 
his associates in then discussion of the subject and 
has led to Root's statement that "The chief cause ol 
premature arteriosclerosis (and, bj infeience, retino- 
pathi ) in diabetes is an excess of fat in the bod> , diet, 
or the blood due to lack of conti ol of the diabetes ” 
Recent studies, however, indicate that, although a dis- 
eased condition of the vessels must be postulated, this 
IS by no means the same as that seen in oidinaiv 
senile ai tei losclerosis In diabetes, most obseneis 
agiee, it is chiefly the coionaij vessels and vessels of 
the lowei extiemities which are affected, and to this 
I would ceitainly add the ,ictinal vessels Although 
cerebral vascular lesions aie said to be raie in dia- 
betes we do see paialvses of oculai muscles which can 
onlv be explained as being due to small intra-ci aiiial 
vascular lesions I am told bv Di de Takats that the 
peripheial gangrene of diabetes is due to occlusive 
endarteiitis affecting chieflv the smallei artei loles 
This seems to be the case in the oidinaij foini of 
1 etiiiopathv', excejit that even smallei vessels are in- 
volved It IS the capillaiies themselves which must be 
involved, as the visible vessels aie frequentlv noimal 
to examination The white deposits aie probablv best 
exTilained as being due to occlusion of the artei ml limb 
of capillary loops This causes microscopic aieas in 
which the retinal cells become neciotic, since the leti- 
nal V ossels, especiallv in the macula, ai e v\ ithout anasto- 
moses Such micioscopic aieas of necrosis become the 
seat of hpoid and hvaline deposits, w'hich give them 
then appearance Some w hile deposits mav also replace 
deep hemoirhages Elwwn has made out a good case 
for involvement of the capillai-j loops as being the es- 
sential factor in the process He explains both hemoi- 
iliagcs and deposits as due to slowing of the capillan 
circulation, a condition winch he calls peristasis and 
piestasis resulting in deficient oxvgen supply to the 
tissues He bdieves that continued hyperglycemia 
must be consideied resjioiisible for the changes in the 
vessels He does not explain, however, why the con- 
dition occurs w ith the same frequency and sev ei itv in 
diabetics witli mild oi moderateh severe diabetes as 
in c ises with severe and uncontiollable hvperglvcemin, 
nor win, as was shown bv Leopold’s senes, the 
changes seem to occur with the same regulantv in 
patients whoso blood sugar is kept under careful con- 
trol as in other cases 
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To ex-plain the special type of retinopathy resulting 
in retinitis proliferans, and possibly also retinal 
venous thrombosis, some peculiai condition other than 
hyperglycemia must surely be invoked I am able to 
invoke it, but not to make it appeal Apparently theie 
are no transition forms between ordinary diabetic 
retinopathy and this condition Nothing is wrong with 
the coagulative mechanism of the blood, so far as is 
known Accoiding to de Takats, peupheial angiospasm 
IS not found in patients with diabetic gangrene, and 
hence it is piobablv not present in this type of retino- 
pathv Piessoi tests might well be made in a senes of 
patients, however Not enough uises have been tested 
as to capillaiy fragility, but if increased fiagilitv is 
found to be as common in this condition as Hanum 
found it in his senes, this will help greatly in ex- 
plaining the hemorrhages It will not, apparently, ex- 
plain venous thiombosis, and it seems hkelv, as Wildei 
implies, that degeneiative changes aie present in the 
v'eins themselves 

This brings us to the subject of treatment, most of 
which I gladly leave to mv successois It has not been 
mv experience that the usual conti ol of the diabetes 
bv insulin oi diet has had much effect on the course of 
retinopathy Even when the discoveiy of retinopathv 
bungs about the firet diagnosis of diabetes, the 
lesions usually pi ogress in spite of medical treatment 
Thev progress slowly in the usual case with long 
stationaiy penods Patients usualiv retain fairlv 
useful vision in one oi both eyes, .ilthough reading 
often becomes impossible Di Anderson’s ideas on 
the optima] tvpe ol conti ol seem the best which have 
been offered and we hav'e been foi lunate to have had 
the mattei so cleailv presented bv him in one of oiu 
special journals Following a repoit of Friedenwald 
(re id but not published) Puntenney and I did capil- 
laiv fingililj tests on 24 patients with diabetic retino- 
pathv and found 10 with definitely increased fragilitv 
The treatment which he advised with ascoibic acid 
and Vitamin B complex was earned out in most of 
these cases but without definite results This was onlv 
to be expected, vs the real capiUavv fiagihty factoi 
citrin was not employed, and Fi ledenvvald’s later re- 
sults accoiding to a personal communication, were 
similai Small doses of citiin were then employed, also 
without effect Onlv recently the Abbott Laboratories 
have made available a supply of hesperidin, containing 
citiin in liigh concentration, witli the recommendation 
that doses of 1 5 giams per dav be tried in such cases 
Not enough time has elapsed to give any report on 
the lesults 

Di Andeison has asked me to discuss the problem 
of my relations with internists treating diabetes I 
have had no problems with internists My chief 
pioblem has been to get the patients to place them- 
selves under the care of good internists who know dia- 
betes and to place the responsibility for care of their 
general condition upon the inteinihts, instead of 
running to me all the time to complain about their 
inabihtv to read 




A'ihi(ia\ Jrnif' ,\i <^^ ^lI(,^^^■(\r 


1 wnn hIko tuk'vl to dtHiUm tin* piop ir ition of 
jijifuntH for oprmlfyoi Mpi'clnlh foi rptjirHct tx 
fi-jirtion MUiimtth Oil* xtuk'iiHiit 1 l tomfllni'M nt.uli 
Ont citarnet opt riiion off* th jio partlrulnr tooipll' 
latioiw it) (llnb<llt_-i uiidi t pm(tt i* Lotdrol thf*td<<M not 
npn'i' tvith nn oAp, rUoir.* I It txo Iptd pTi iitv of trmiM* 
With dnlit'Kri r-ijiicinlh a't riwirda |h/tt'Op>*rn'(vt 
)ii tnorrhfif't' I’nuif-i'nt ainnll Itf tiiurrfc ipi > from tho 

jria )nt(> cHcnrrifl with >*'[KH.jtil frrt(ii»‘fif) ,(iid « frw 

liitpr Iinmorrhaj'i *< hini oci tirntf aiMijitaiotjoi*} or 
follovMtip \(r% •ttij ht tranmii Ono paliont Joxt rmtt 
of till* \!a!on in Imth ovi-» diii tf> J O'tnorrhapi' fidloAitii 
(. Inutotim (>pf rnOon-* an rviowlliij,!) nrt oa-urroncr 
It h lax on)*' ii louiini to run hhmtl 'tipnr toi vill tut 
tii;n< Aupar pro-ojur'ithtU oti nil mt irirt 

tiitiinf , and tlii(« ha'i Kititr tirpli'.irnid nur- 

jirktx 1 trx to jdhiw (iiiiio.h Umt hoforr ojM'i.tOtnt no 
that ftooil control nuij' la ♦ -.tJihU'ht-d ;u 7 il nine with 
\\^ldL^ that tliH tmd In tt (n* dono with n*> lUth tn uHn 
n** |H)[<*5)hh‘ or. if po-i'itih wUli no inKulin nt nil > 
ihiiil hkadvln fo oini* ui-otltn ti jiixtKfoii 

and ImmedlfiltK nfttr opornllitn In -foiinil Captllarv 
froptlitt and IiUhkI toatirMc tuld will to* d* t« rmlnrtf, 
III the future Jii nil ojn'mlhi patlmti known to hn\< 
ilinlnttM All t’ltinrt pilhnt* imw rtv’oUc Jfiu rrp 
ol ««corl>ir ntid tliilh for n \\oik 1 h fon* 'ind after 
operntmn and wlmn <‘niHiph citrin I" acntlnWc. thin 
mil In? piten to Iho-ii thowmiJ inirraiod rapillirL 
iraidlitt 

In ronclualon, I must anriv mth turfer-'on that 
mort? Imporl lilt thim treatment it Dn* iiruninthm of 
dl ibollc relinopathi IVrluiiw tin hkh fnt, tow tnrlKi- 
htdrilc dht UM'd h\ man> dialK-ticx Jm- 1 k*ii re 
vpon'iilili' for mint xn«cutnr ctmnpix and iin'nMirt^ 
dc'^lltned to limit the timoimt of fnt In the hUvxl, niher 
from the diet or the tls'<ui‘*t thoni'ihes will help to 
pr<-‘\rnl them There ■<eeni'« a pood i«t<<mhilil' that 
«nm< of the neiere d<pr»*w of ritiiutm proliferanx can 
he pix‘ecnte<l, or If deteettd oorJi, prtienttd from pn*- 
duciiiR compklo lo'.i of vision Hils would repuirK that 
uipillarv frapilitv, and prolwhlv ako Mood iiHtirbic 
iLid levtlfi be determined in all diala'llee and that all 
patltnM with ibnorma! fmdinpa ahould la suhmjlttd 
1(1 ( (refill control for the balance of their lives of th( <u 
factors It would seem that in HUeh inses sjiecial rare 
to avoid insulin reactions should lie taken and that thi 
amount of insulin should he Kept to the minimum com 
patible with n(lc(puitt control 
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Dr Anderson Thank jou, Dr GlfTord Before vve 
have a discussion of this paper, vve shall hear from the 


Ions* rrdivt sidi of jh, imsllcal proWem n/iresrntrd 
hv lir Uiiir Lattman of the Dr/ shv t( rinu Hospital 

/'op* r > u 

IDUIS IJAlniAN' MD** 

1 N ideMlti'n virw,s.itn with ref, ird to the pr(V(in)o(i 
of dials tie t‘tiiiit)H afur a loop eaptncnci vviih 
tb( oiiiJorhanr disrase, is ohvjous)^ ffmpeiart hi th< 
tnirieuDirs ( ^(rdiintriad in miuntninior ronlinuou* eon 
Ind H would appear to Ih- sjs->ak*r at leant that the 
• nd Won" ifiis the oienn*- At aui latc Hstffns vorth 
vvhih' to pivo (onlinuous ro'itiol a fair trni ovir nn 
e)it<ntiisl (M ri(sl 

fhe foJIoivtnp data r inci mini, diiilxdic rellnitiH ure 
vvnrthv of rommenf 

J A numisr of olw, rvv rw, (neludtni, ophllnlmolo- 
pi-.ts Mlieve thil artiTK'Sih |ri,p,Ii(, «('condnrv to dia- 
ls (es i» the chi' f cause nf rilinltjs fn th( ifialxtic 
All npriei' 'hot hvporii Dslon h an appravatinp in 
•1 iciiLi Sc’rK tliiuK tK.it dialntrs alone tan produn 
retinitis 

J The jpcidenrt ir p*n.ale(| »n mild, Jonp-standini. 
dialn'tir** nftrr fiftv 

, Somi atatt that roi),Inuous rarefiil lamlrol of 
thi disi'as( (Rh’S not prevent the eve cl anpes ‘^inte 
till rc is no arivemtnt tirnonp dialxttc specialists as to 
what ismstilu'es rfltunt repnlation lluse aUitement< 
tm no* ceavincinp If conthiued supar freedom and 
ibirmal bI(Mxl supars an nn indication of cflichmt con- 
trol then few if nn.v of tie ca-es cited meet Ihi- re- 
ijuiia niert In rv/duntinp the tfri-ct of treatment the 
influincc of the jinvullnp pi nod of neplccf or non- 
treatment c-innot bt iMioriil 

) \ ivceul} •) lar siiidv nf two eomparabh pmiips 

of adult dialalhiv. free (if n'liml ihum.es the one 
miticulemlj repulntcd thi* other U*ss tnrefullv con- 
trolled mipht fumi-h the niiswer 

'> Al the present time, we consider a diabetic 
patient nt the outsit of thi disiasi a norma? pti-son 
with nn Jiisufllritnt supph of insulin therelore a well 
hahnccd ad(sioate diet and thi nuiuiailL amount ot 
insulin should maintain a normal stale of htalth and 
ptavenl the dire eomiiltcntions of the disease The 
other sirioiis compliealion is due to arteriosclerosis of 
Hu pinphrral arteries with interference of circulation 
III the Met and ultimatclv pnngrene It is sipnificant 
that retinitis and retinal hcmorrhnpi s arc an almost 
invairlable nceorai'animenl of the foot condition and 
both nro probnblv preventable 

The usual cause of poor control of diabetes is lack 
of restriint and co-oiiemtion on the part of the 
patient 

At times loo casual ndviee b\ the phvsician loads to 
the same result Such remarks ns "cut down vour 
cnrbohv (Irate” or "take a small dose of insulin when 
JOU show supar” invite carelessness and tend to mini- 
mize the importance of persistent careful repulntion 
In manv older diabetics the absence of supar from the 
urine is not n safe puide, for these patients maj* retain 

«lr«h>afrian Ilt>*rlt»e Nrif Vork, 
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sugar in the blood to the extent of 300 mg pei cent 
Mithout glycosuiia 

The periodic examination of the uiine aftei middle 
age IS to be encouraged so that delayed lecognition of 
the disease mas be avoided As previouslj stated, 
there is no agreement among physicians as to what 
constitutes efficient regulation \^Tnle some, such as 
Bojd of Iowa insist on normal blood sugais thiough- 
out, others, including one of our local colleagues, per- 
mit the passage of laige quantities of sugai in the 
urine. This is natuiallj confusing to the general 
practitioner and it is theiefore encouraging that the 
American Diabetes Association has appointed a com- 
mittee to studi this impoitant question of adequate 
control Dr Mosenthal mac liace a word to sac on 
this subject 

The ideal in therapv is lestoiation to normal, and 
this goal is appioachable in many cases of diabetes 
In some, owing to occupation oi to unusual Jabilltc of 
glc cogen mobilization, this is difficult or impossible to 
attain but ccith the newer depot insulins and the 
shifting of the carbohydrate from one meal to an- 
other, ecen these difficulties may be lessened or ocei- 
come Dr Bovd and associates of the State Unneisity 
of locca in a repoit based on the records of 260 dia- 
betic children conclude that “in general, the freedom 
from degeneiatice changes has paralleled the excel- 
lence and continuity of diabetic control ’’ O’Brien and 
Allen, also of Iowa, encountered 23 cases of diabetic 
retinopathc in a survej of 665 diabetic patients undei 
31 years of age 'RTiat is more significant is the fact 
that in SIX cases of retinopathi the changes were 
transitorv They were observed after six to twelve 
months of poor control and disappeared m one to tw'o 
months after strict control W’as instituted 

It seems good practice to warn the diabetic patient 
at the outset of the dangers of poor control In co- 
operative patients one rarely sees these developments 

The much discussed etiological relationship of in- 
creased blood fats and cholesterol to artenosclei osis 
mav also be concerned wuth retinitis One reason for 
elevated blood lipids in diabetes is the inability of the 
body to obtain the requiied energj' from the oxidation 
of CHO It therefore mobilizes fat and this is trans- 
ported to the Iner via the blood stream before it is 
utilized Here again careful regulation prevents this 
abnormal physioIog\ 

Besides retinitis, cataract is more common among 
diabetic patients Perhaps enlightenment of the public 
With regard to the dangers of obesity, a forerunner of 
diabetes and hypertension, is the best way to prevent 
these eje complications The knowledge of food-values 
which IS being disseminated by the Red Crass and 
other agencies will probably accomplish much to pie- 
vent obesity 

^Tiile stnct adherence to diet and insulin dosage is 
the responsibility of the phvsician, this treatment is 
rather a simple matter if proper co-operation is ob- 
tained from the patient Briefly, all adult diabetic 
diets should contain at least 70 grams of protein, two 
glasses of milk, vegetables, and fruits The deficiency 
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m Vitamin C, referred to bi Dr Gifford, can easily 
he remedied b\ a liberal amount of grapefruit, orange, 
straw’bei 1 les, and canteloups, which aie the fruits 
richest in Vitamin C The total food requirement de- 
pends on wdiether the patient is underweight, normal 
01 o\ei weight The calculation of food values becomes 
a simple mattei if one of the many compilations is 
used A very simple and inexqieiisive one is that ai- 
ranged by Anna de Planter Bow’es of Philadelphia 
Theie is no reason why a diabetic should not be on a 
diet w'ell balanced in everv respect 

Most patients can be controlled with protamine zinc 
insulin alone or combined wuth a separate dose of 
legulai insulin Globm insulin, w'hich will soon be on 
the market, is preferable to piotamine zinc insulin in 
certain cases because its action is more rapid but jet 
sustained Ambulatoiy cases icturning monthlv or 
evei \ two months, bring small samples of urine passed 
bcfoie bieakfast, lunch, dinnei and bedtime If these 
aie all negative, a blood sugar is taken to detect a 
high lenal thieshold In an ambulatory clinic of the 
Presbvteinn Hospital 60°$; of the last three bundled 
blood sugais w’eie normal 

Piolonged clinical experience warrants the view' that 
diabetic letinitis is a pieventable condition Let ns 
therefoie adopt a more aggressive attitude and hope 
that this will lessen its incidence or eliminate this 
tragic complication We are in full agi cement with 
Dr Giffoid ns to the adv'isability of pre- and post- 
operative regulation of the diabetic eye patient Pre- 
Iiminaiv rest in bed and sedatives tend to lower blood 
piessuie and lessen the danger of post-operatn e 
hemorrhage 

Dr Anderson Thank you, Dr Bauman We shall 
now' heal fi-om a representative of the more liberal 
side of the medical pioblem, Dr Haiiy G Jacobi of 
the Lenox Hill Hospital 
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I N discussing this subject, one must admit the 
rather disappointing fact that up to the present 
time, our know'ledge of this lesion appears to be based 
upon its lecognition combined with w’hatever infoi- 
mation can be obtained from statistical deductions 
Various investigative attempts have been made to as- 
sociate the occunence of retinitis in the diabetic with 
some particulai element or phase of the diabetes or 
its complications While these investigations have re- 
vealed some vei-j' interesting and instructive facts, 
thej have been rathei inconclusive from the etiological 
view'point, for they have shown that this lesion may 
be found to occui just as frequently in those diabetics 
w'ho have been subjected to the most rigid control by 
diet and insulin, as in those who have had impioper 
or inadequate management Noi does the seventy or 
mildness of the diabetes have any piecipitatmg or in- 
hibiting effect, foi the lesion apparently occurs just as 
frequently in the mild diabetic as in the severe case 
Furthermore, one cannot help repeatedly becoming 
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juii ticuliiflj in tilt' ciirh ixc If'^tuim hp 

(irar to hHow ii |i ndi nr\ t« n much r tiinu 

«lu>n the pnfiiiif h mnlnlninMl i>n /i mun }ttn>ti} 
i trbuhjdrnlu iulaht,' 

Such ft utiilo of nrt" tir-t in ituclf Ihuc* M>f uoultl 
hardb justifv tlu* ctuidti'iion tlml nil “jnccfut r< trl( 

1 illoU of till* tliftlu'lie lutfciit Wjtli ri'tluitl' it 
ami that it ^otild U' jii-d its u«]I to lot j-iicli {oitifUtt 
fiijiic comjihti' fntnlntn frti.n Biijionmlon An> »i!cJi 
ooucIU'’ioiiK arc iniht-il umcnrrnnbtl nml jU'mlciou'* 

Wo nn* al^o iHu-omliii; ciiinlnroil of tin fn*-! thnt 
llu'-e retinal in nitirrb-tjjox nrp toturtlnu-t not du 
niUh to tin p timi! pcit notit nor iiro <hn 
Hu iiMomiiiinitTU'm rf n li>p<rl»>n!U(oi Thorp imMil 
trvrftt to Ix' ooim in‘i(cftt|fin tint rmh iflditiunal 
factor'^ n« imrutiml (u riutahilitx of tho ritnial vitflji 
m a nonornllyctl inopiiao in tlu opttlad fnm’ilitj tunv 
alto ho Intohdi in thlt ppHno Tim hat JhI to tlu 
auRptotioti thut rttiniliH mil) uMi Ih- the rt-iult of n 
iloflcionti Mato jupoiblx in tlir f* cltanifu iop<lho( 
wtU porliftii't tnnio factor< in iho T n>fnpl< e 

IaI u< tbon i.tnmtnt tlu fnott vthitb woubi juttlf» 
a liberal Miutmint in the manajrf mont of thi iliaboii •. 
in thcao cfttp-t of ntliiitJt In mipiiort of tbo niuro 
liberal rospoit uo find that contidotaMo otidiii(( hit 
ntteirmulntcd tthlth tuult to tho" that ilmbr nrtnln 
rondilinti't inrroattd r irlKdivdratr inK<*ti')n In 
iMliixhivn rotulltd jn tijcn.jo'rtl mi Indit. drftto ptt niton 
incroaietl trliTOM’ii dipo>ltion. and m<iri, tirt>ftivi 
larbohjdmto UtlKr'ition Tlu* fad that "Uidi ImnaMd 
c'lrbohtdmlo InlnKi is follouisl bv nn iiirpas, [n tlu> 
j'liicosi' level (n tlu blood atp'ant luu ni'ct Asarll' of 
itself indicatite of a barmful condition rxcitit wlon 
*•11011 ineron.se is iicronip inb-d bv nmikisl plvro«iiriu 
md polvurin Sucii urinnri oifods an of niurse'. d(« 
tinctlx harmful beianse of the distudmntt in the 
dcctnililt' bftlaiuo of the bodv which is the iiuvitabie 
rcHuli of Piidi ft eondltion of vliiii-esfs GIvaiMurla to 
am t-\lcnsi\e dcfm e iJu roforo must In avoided Tl i 
ifri id lioueve’r witli vvhicli the iiuestlen of liv}H*r 
Ifl'cemin without ijIveiHurii ih aonutimis appro tchid 
appears to Ih based on a lack of clcar-eut apprceintlon 
of ail the factors involved and continues to persist m 
spite of the repetletl nssertiems bv nianv olrsmers 
that the hvperKlvcenn i in itsdf ik not nceessanlv an 
abiiormal or detriroeiilai stale but min Iw con 
structivc and jierfectlv phvsiolofrical a fact vviiidi has 
been emphasized liv Mosenth'd Furtliernion , it has 
been ftenernllv contcdid that as the individual Krovva 
older, such ineieaaed blood simar levds are apt to bo 
liresent and nun veiv well be a netassnrv stimnlaiit to 
maximum insulin iinicitictlon and earliohulratt titill- 
zation and also Hu verv means of insurinir a more 
ndeiiuate stornire of plvcogcn in the liver We must 
aiso remember that bv the some line of rensoninp, just 
wlint con 8 tilulc.s a normal blood supar for a diabolic 
individual, especiallv an artorioscleiotit elinbetit, can- 
not nceessanlv be based on the av crape fnstinp blood 
supar findinpa in tlie heiilHiv vounp individual Text- 
book standards arc often untenable ospocinllv since in 
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th‘ urtcrJoHUroilh such vaiuis often represent 

a iiiitivi* if not absfileile bjpoplveaemia 

Alt in all rnntrovtrsinl iieeucs, there hive bien tv*-o 
tlf^tlnrt sehiV/ls of Ihoiipht on thi *uhjK( < ,eh ndvo- 
eatiiip its jcirticulnr vbw (silnt with etlnnie vifor 
One is repres. nt«d bv the etlrein ripid standnrtls n» 
set forth h> the Allen seJioeJ, rnidi/i/'d bp Jnslin and 
hU «s^r>eint<s and the otlu r rotivfflinp of ndvocat's 
favorinpa pronouttced suinp in Hu opposite dfreclfon 
Just bow far siivh mduil vimv juunls ran) wander h 
illiistr.ifeil bv tho rrports of Toj-toi and Weber, who 
hive nuilntained that the occurrence of larf'c ijointi 
tiee of supar in the uriiu, c'pecfnlh in ibali'tics 
iKif.sl with Trolamine yine Insulin is of no come 
<tnen e or conc#m, provldeii thire }s a litsml carbo- 
hvilfitv fittaki Ibrhsps Ijotb view7m!ntfi an* fnidiv 
mid soniewhcre in Ip'tvveen Huse two lies the courst 
nuHt to Is* deslnd v hin treatinp the dialjetic patient 
vviih r>tinilis If sivms likih that too risrnt ri'stricHon 
n nv U just is l>ad a< iVcessivi laxilv 

III mv opinion Hu* wore lil'era! vjew-point set ms to 
havi tiuire di finite rlinienl supswrt, for there is no 
do ibt Hid eipecnlh sIm thi introduction ot I’ro- 
tinifne 5^inc Insulin, vve hive nuxlifud our concept of 
whit foustltutes tlu Idisl theori licit Udanve for the 
(ilnls'fit There has hevn m increaslnp tendenev to 
‘ilhiw lion iilH'nd carbohvdmlv intake and to netept 
witlunit roncem a mtbvr marVvsl incn-isi in the Itvel 
(if tin circutitinp bloost supir provided thi plveosuna 
is mild inconstant Imrdcrdinc or absent The 
ptis«nce of mild plvcasiiriii Is fre<iacntl> found to be 
oVin d. siralde in the eidtrl) er m the artcriiMckrotlc 
dialu tic, and it is often s|>okcn of ns a safe!) mcisurr 
to pmirrf apninst iiHulln shoik Hiph blmsl supar is 
perhips thu Icssir of two ivils In nn individual with 
fiapili Wooil vessels— esiHxiniiv when such vessels ns 
are found in the e>oprounds 1 wish to tniphnslre 
npalii hovwvi r, nl this point th it the tnxitmcnf of the 
diabetes itself in Iheso cn». s of retinitis or of l)ori- 
phi ral vascular distnst in ptnemi, is onlj ont of several 
fnilonv vvhicli must be taken info iraiunL before dis- 
tusslnp all of these factors bovcuvir. it is important 
ti. make a frw addiUonnl (lOalifvinp remarks about the 
so-cilksl hbeml attitude in Hm Ireatnunt of these din- 
IjolJc tn'^0'1. 

It iTiui*t be atro'*(wl Hr^f of th'it tht* time element 
is an important considontion in this ns m anv ropi 
men vvliethcr iibeml or conservative Moderate re- 
atrktion mer a Umited period of time mnv be quite 
difTercnt in its elTcct from the continuation of such 
measures over a lonp or an indefinite period Increased 
earbnhjdrate allowance is cspecnllj beneficial when 
administered to cases which had previouslv been 
under verv rigid control but this is true onb vf the 
Increased carbobjdratc is earned to the point where 
it docs not cause marked plveosuna with resuiUnp de 
hvdntion and dessicntion of the tissues Such un- 
favorable reactions cause loss of electrohtes and pro- 
teins, and are diatinctiv harmful The mere existent 
of a moderate deprcc of hvpcrplvcemia is of itself 
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however, not onh haimless, but has been found to be 
definitely beneficial, since in many of these patients 
such hyperglycemia seems to facilitate the body’s use 
of glucose, particulailv bi the peripheial tissues 
In regard to the hjpeiglycemia in these diabetics, 
some useful infoi motion mav also be obtained from 
the striking similaiiti' between these diabetic aiteuo- 
'.clorotics and the noii-diabetic- group, loi even in the 
non-diabetic aiteiioscleiotic group one fiequently ob- 
serves the tendenci to existence of a high blood sugai 
■without anv spill-o\er into the uiine This is so 
common that it mav almost be consideied as phisiolo- 
gica! In such cases of aiteriosclerosis uith high blood 
sugar careful studies of the lespiiatoiv quotient 
shows that these indmduals bum oi utilize sugni 
noimally even in the piesencc of the hcpeiglvcemia 
If the same non-diabetic aiteiioscleiotic be sub- 
jected to rigid contiol of his diet in an attempt to 
bung his blood sugar down to the so-called noimal 
le\el, he does not lenct veil well to the regimen 
Often he is ti insfoimed into a clmicalh sick man, bi 
such measuies Wh\ then should one attempt such 
drastic reduction in the diabetic with ai tei loscleiosis’ 
Any reduction in the accustomed leiel of the ciicu- 
lating blood sugai of the diabetic with aiteiioscleiosis 
actuallj produces a i dative hypoglycemia, e\ on though 
the blood sugai level is fai above the so-called ciitical 
hypoglycemic le\el This mai be fai moie damaging 
than an absolute hipoghcemia in the oidinaiy dia- 
betic In the absence of glycosuiia, theie ceitainh can 
be no \alid leason foi the sudden coriection w'lth its 
consequent distuibince as a result of the decieased 
le^el of the blood sugar in these cases Such hypei- 
ghcemia pei so has ne\ei been shown to lesiilt in in- 
ci eased tissue bieakdown, and e\en Avith induced 
h\ perglycemia in the experimental animal noimal 
tissue growih and lepaii usualh take place 
A liberal caibohy'diate intake, of couise, must auto- 
matically piediide a high fat content in the diet 
Recently there seems to hace de\ eloped a gi cater una- 
nimitv of opinion in favoi of the maintenance of a 
low fat metabolism especially as legaids its i elation 
to improved carbohy di.ite utilization \\Tien considered 
with particular leference to the development of re- 
tinitis, this lationale seems to derne some authentic 
support from the obseivation that \ei\ often when 
such restriction of fat has not been piactical definite 
disturbances m the fat metabolism seem to piecede 
the onset of the ocular sy mptoms On the othei hand 
with the relatueh higher cm bolu drate foic fat legi- 
nion now in use, such lesions as lipaeniia retinalis are 
pmctically disappeming fioni clinical piactice 
'W’hat is e\en moie important, in legard to the inter- 
isilationship between fats and cai bohe drates in the 
metabolism of the diabetic, are the \ci\ interesting 
ind rather extensile obsercations which ha\e been 
made by such nu estigators as Soskin, Mirsky, Stadie, 
and others These obseners hnee definiteh showui 
that the stimulus for inci eased fatt\ acid oxidation 
with the consequent increased acetone-bodi foimation 
occurs m the li\er as a direct result of the User’s di- 


minished glycogen content, inevitably’^ resulting when 
theie 13 too rigid restriction in the carbohydrate in- 
take When, however, glvcogen is present in abundance 
or at least in ample amount in this organ, theie takes 
place the complete mobilization of certain enzymes 
which are able to act equally on glycogen oi fats, but 
which seem to have a preferential affinity for the 
gly'cogen ItRien as the result of too rigid lestnction 
of carbohydrate or partial staiwation, gh cogen be- 
comes depleted from the liver, these same enzy mes w'lll 
act on the fats yvith a resultant acceleration of the rate 
of acetone-body formation This has been called 
obligatory fat metabolism and takes place only because 
of n lack of available caibohy drate in sufficient 
abundance 

Increased fat inta’Ke also leads to pathological in- 
filtiations in the vascular svstem Thus in yaiious de- 
genei ative pi ocesses in the body' as well as in vascular 
lesions, many iny estigators have reported finding in- 
creased amounts of cholesterol Regaiding the arteiio- 
sclerosis itself, the theory is again becoming popular 
fas advanced originally by Aschof) that this process 
piecedes calcium deposition The deposition of calcium 
as a part of the arteriosclerotic pathological piocess is 
quite well established and it seems that the elastic 
tissue of the yessel yyalls is particularly pi one to such 
early calcification The theory of there being a path- 
ological lelationship betyyeen abnormal depositions of 
cholesteiol and lipoids in the vascular system and the 
oyerfeeding of fat seems to be gaining ground Over- 
feeding is not the only factor, however, producing such 
deposition of fat in vessels noi is hypercholester- 
olemia a common finding in these patients 

Those yvho have studied this perplexing problem of 
yascular disease in the diabetic hay'e been impiessed 
by the fact that something seems to happen to the 
blood yessels of these individuals after their diabetes 
has existed foi a peiiod of ten yeais or longer Most 
of the yessels including those of the letina become in 
some yyav vulneiable The ymlnerability of the retinal 
vessels is oby'ioush better appieciated than it is in 
most othei sites, since these vessels are so accessible 
to direct visual examination, because they are so much 
smallei than other peripheral vessels subjected to 
study, and also because relatively slight damage can 
be so fni -leaching in its effects Just w’hat they are 
yulneiable to has inteiested us foi a long time Also 
whethei certain loutines in the management of the 
diabetes ma\ oi may not be responsible for hastening 
oi eyen initiating this so-called ynilnenbility has been 
.1 pertinent pioblem 

I haye often yyondeied, howeyer, whethei we aie 
leally on the right track, in ti-ying to find the answer 
to diabetic retinitis by assuming that it is i elated en- 
tii ely to some feature in the therapeutic management 
of the diabetes alone In such an assumption may we 
not really have overlooked some equally or even more 
important factors’ Isn’t it quite possible that the 
answer to the problem of treatment is dependent not 
entirely on the handling of the diabetes itself, but is 
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related to Bomethlng ndditionnl which affects these 
individuals, and that the diabetes and the manner of 
its management are mereiv contributon' to the pro- 
duction of the lesion bj rendering blood ^es8cl8 more 
susceptible to such factors as infections or other toxic 
agents? 

The lesion of retinitis, hardng once been retognircd 
ns being present, the next important step, of course, 
IS to determine what can be done to bring about im- 
provement. fust as in other cases of vascular disease 
complicating diabetes, the treatment m these patients 
with retinitis must be directed along certain definite 
lines Our attempts have been divided into (1) The 
management of the diabetes (2) Search for the ex- 
istence of any focus of infection and its immediate 
eradication (3) In our hands the effective improve- 
ment in the elcctrohte balance of the blood plasma bj 
means of dallv intravenous therapj with hvpertonfc 
solutions of chlorides or iodides, has proven of value 
even though this treatment has been on an empiric 
basis (4) Administration of vitamins, princtpallj 
C and the B comple.x 

Let me repeat that I believe that undue emphasis 
on any one of these factors such asi for example, the 
control of the diabetes alone wall not solve the problem 
satisfactorily and that such a narrow approach has 
probably accounted for some of the disappointing re- 
sults that are all too frequcntlv obtained in this con- 
dition. 

I wish to take up brieflv the question of the intra- 
venous therapj previoush mentioned The role of 
such substances as Iodine in the dissolution of path- 
ological processes has long been championed and has 
had rather ample clinical substantiation We have 
found that manv diabetics with vascular disease show 
a rather definitelj favorable response to the intra- 
venous administration of a hjpertonic solution of 
either sodium iodide or sodium chloride Aside from 
the clinical improvement noted, the careful follow-up 
of the blood cholesterol levels during the course of 
this therapj shows that some change is taking place 
After several Intravenous treatments with the chloride 
or iodide solution, a sharp rise in the blood cholesterol 
is invariablj noted This is followed bv a subsequent 
fall in the blood cholesterol to the pretreatmenl level 
as the injections are continued Such response is not 
obtained, however, on the oral administration of the 
salts The marked improvement observed in these 
cases is almost analogous to that seen in diabetic aci- 
dosis, in which the svmptoms of dehjdration clear up 
only after the administration of the required amount 
of chlorides 

Of the four factors previouslv mentioned, the 
management of the diabetes seems to be the principal 
problem in our discussion this evening, and as I have 
alreadj mentioned raj own observations and ex- 
periences have influenced me to favor the so-called 
liberal point of vnew Perhaps a clearer and more 
practical understanding of this attitude might best 
be obtained bj the actual presentation of a few typical 


cases which illustrate all of the above-mentioned 
factors 

Let us take the case of Mrs C F , a 66 year-old 
white female, who had been aware of her diabetes for 
9 vears before the onset of her retinitis She had 
never taken nnj insulin nor had she followed anj 
dielarv restrictions Her eve svmptoms began about 
G months before admission to the hospital, when she 
started to complain about blurring of vision. She con- 
sulled a local phvsician, primarilj for the visual dis- 
turbance, and it was at that time that she also learned 
of the presence of a hjTiertension Hospital admission 
was recommended for the more careful study of her 
visual disturbance At the time she had a fasting 
blood sugar of 167 mg per 100 cc. of blood, and onlj a 
mild glvcosuria Her blood pressure was 180/80, and 
blood cholesterol was 302 mg She presented a tjqiical 
picture of diabetic retinitis with evidence of old and 
recent hemorrhages in both eyes Her diabetes was 
verj easilv controlled bv a diet of P 80, F 76, and C 
160 Her retinitis seemed to progress unfavorabh 
while under our observation In spite of the fact that 
she wns maintained in excellent sugar control without 
the use of any insulin A cai-eful search was made to 
rule out possible foci of infection, and it vvas found 
that the patient had apical abscesses involving four of 
her teeth These were promptlv removed, and the 
patient remained under our observation Subjectivelv 
at the end of about ten dajs after the removal of these 
foci, she began to reiiort improvement in her vision 
About three weeks inter, a check-up of her eje- 
grounds revealed a definite improvement in the fundi 
with less retinal edema, and no more fresh hemor- 
rhages were noted The patient admitted that her 
vision had improved, and she was discharged About 
6 months later this patient returned to our follow-up 
tlinic. She was still under falrh good control of her 
diabetes bv diet alone Her sj-stolic pressure was 
much higher than when she left the hospital Her 
vision, however had steadilj improved 

Here is an instance of a mild diabetic who had not 
been on insulin or even dietan control She had de- 
veloped hei retinitis and following this a penod of 
strict management of her diabetes had had no in- 
fluence whatsoever in arresting the progress of her 
lesion The removal of 4 infected teeth, however, had 
a strikinglj beneficial effect on the retinitis This im- 
provement continued in spite of the fact that her 
hypertension had ev en increased after discharge from 
the hospital 

The next case is that of a male, A R , 49 years' old 
who wns a known diabetic of 8 vears’ standing He 
applied for admission to the hospital on account of 
pains and swelling m his joints, particularh his ankles 
and those of his hands, which had set in one vear 
previouslj His diabetes had been fairly well con- 
trolled during this time He had been on a diet of P 
80, F 90, C 180 with 20 units of Protamine Zinc 
Insulin His fasting blood sugar on this regimen wa.s 
164 mg He also complained of impaired vision in the 
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riKlit oje, and in spitti of the excellent contiol of the 
diabetes, both the joint pains and tlie Msual dis- 
tuibance became ivoi-se The X-ray findings of the 
joints together v.ith the other laboratorv examinations 
such as increased sedimentation late, etc, coniinced 
us that ive iieie dealing mth a iheumatoid ai-thiitis 
We Mere unable to find anj possible focus of infection 
Tieatment ivas instituted consisting of inliaienous 
injections of iodides and salicjlates daih for three 
weeks A moie libeial carbohsdrate diet was allowed, 
up to 250 Gm of carbohj, drates, using, however, the 
«^anie amount of insulin His fasting blood sugai had 
increased only model atelv to 164 mg and with onh 
slight glj cosuna as a result of this Aftei a period of 
ibout 2 W'eeks on this loutine a definite impiovement 
was noted in the aithiitis, and also in the eje sjonp- 
toms Here is a case of the moderate diabetic, who 
developed both a rheumatoid arthritis, and a retinitis 
The lesions did not show any improvement on the ven 
iigid dietary management, but changed after libeiali- 
7-ation Just what part the intraienous administration 
of the iodides and salicvlates plaved, is unknowm but 
is of extreme inteiest especiallj to the ophthalmolo- 
gists who in genei al lean tow ard the use of iodides in 
this condition 

The last case I should like to present briefli is a 
ni.dc, E D , aged 61 i oars, whose diabetes dates back 
to 28 years ago, when he was rejected for life in- 
surance Eight veai-s ago he had been placed on a 
ugid diet wuth 20 units of regular insulin in the 
morning, and 20 units at night His urinaiv output 
was ns high as 4<T- sugar at times Three vears 
pievious to admission he had been placed on Pro- 
tamine Zinc Insulin 40 units, w'lth a diet approxi- 
mating P 60, F 70, C 150' He presented a diabetic 
retinitis togethei w'lth an ulceration of the right foot 
On admission to the hospital his blood sugar wms 200 
mg and CO„ combining powei was 51 9 volumes per 
cent. Cholestei ol w as 250 mg He was allowed a moi o 
liberal carbohidrato intake up to 260 Gm with pio- 
tsmine insulin maintained at the same level of 40 
units He was also gi\en from one to thiee giams of 
sodium iodide, intiaienouslv, dissolved in 250 cc of 
saline Undei this regimen the ulceration of the fool 
healed compieteh and simultaneously the eje-giound 
changes improced A \er\ inteiesting variation took 
I'laie in the total cholesterol during the intravenous 
therapy It rose to as high as 400 mgs and then 
dropped back to about the original le\el At the time 
of his disehaige this patient was able to take P 70, 
f 80, C 175, wath Piotaniine Zinc Insulin 30 units, and 
showed at that time a fasting blood sugai of onh 140 
mg on this regimen 

1 hacc mcreh cited these few cases to illustrate 
niorc clearly the problem under discussion There 
seems to bo no relation between the seieiiti of the 
dialicles or the strictness of the diabetic management 
and the progression of the eje lesions Such increased 
Progres.sion in the retinitis has been obsened in cases 
of mild diabetes 5n whitJi the carbohjdrate metabolism 
has apparently been mamtained under excellent con- 


trol, while in othei cases in which the management 
has been definiteh pool from the diabetic point of 
Mew, the e\e lesions haie exhibited no piogiession 
Some of our patients apparently showed the existence 
of retinitis wnthout anv other demonstrable signs of 
■vascular disease elsewheie in the bodv, and such 
obseiwahon must mean that the diabetes does some- 
thing either to injure the finer arterioles oi venules of 
the letina or to render them more susceptible to the 
injurious action of other agents In mj opinion, the 
whole pioblem seems intimatelj connected not onh 
with caibohvdrate and fat metabolism, but also with 
salt metabolism The exact method oi piocesses in- 
volved would certainly lequiie too lengthj a discussion 
for this evening Let it suffice to sav that high blood 
sugai per se w ithout glj cosui la has never been show n 
to speed the evolution of the letinitis but seems 
actually to be beneficial If this is tiue, one should not 
attempt to reduce such blood sugai eithei bv stiingent 
dietarv measuies or by the heroic use of insulin 
Anderson has suggested that the function of insulin m 
these patients is to maintain a blood sugai just below 
or near the spilhng-ovei point Heioic insulin dosage 
has probabh been lesponsible foi some of the hemor- 
rhages in these patients — especially after cataiact ex- 
traction 

Limited periods of inci eased caibohjdiate allowance 
without a conesponding inciease in the insulin 
dosage has had a definite and beneficial effect on these 
cases of vascular disease in the diabetic If carbo- 
hjdiate metabolism is to be pushed, the diet must 
needs be liberal in carbohv drate at the expense of fat 
lestiiction In addition, Andeison has emphasized that 
the diet should, however, be sufficiently adequate fiom 
a caloiic standpoint to prevent weight-loss, for a le- 
stiicted caloric intake only leads to undesnable obli- 
gntorv fat metabolism 1 am convinced, however, that 
additional investigative work is necessary before 
jumping at conclusions Adheicnce to the orthodox 
stiitt contiol of the diabetic, has ceilainlj not offeied 
the solution The solution is not mere liberalizing of 
taibohjdiate intake but can be reached onlj bj dis- 
covering and restudving the othei possible factors 
such as I have suggested as being involved in the 
jiroeess 

Dr Anderbon Thank jou, Di lacobi I shall now 
isk Dr Conrad Berens of New York to open the dis- 
cussion of Di Gifford’s paper 

Papc) by 

CONRAD BERENS, M D 

TT IS a pleasuie to discuss a papei b\ a man whose 
modestv is onlv surpassed bv his knowledge of the 
subject 

Hemonhnges seen in diabetes uncomplicated bv 
hvpertension aie somewhat characlei istic, but in m\ 
experience there is no one ophthalmoscopic sign that 
permits the diagnosis of diabetic rolinopsthv with 
absolute certainty although the macular and para- 
maculai changes are often most suggestive. It is evi- 
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tlcm. «' Hhown li) Uit iiiiaUs of nntl n^tham 
(hnt (k iijin ir< f)tH iio< U)f- jirlritjjt'i) tun-'f 

«t )u'n>orrhiii?i'ft In iln rttinn, hi 1*2 l*fr o/nt «if fhflr 
imthntH V fth iKiibi tc-* ^\lio JtmJ d'^j) ntlfittl homor 
rliai’O'' li ill ti ttfhvttiUi liliitKl |tr» ■i-iiin undt'r tU' mtu nf 
tnnmirj In n j^ruit)) of nf{^ dlab'-Uc v ho 

wirH ojw i-ntid upon for t-nthr tct and Htndlc-d In tiiwicl 
niton <viih Dr M '^mKh nl Un N'tW ^^rk [•\< niid 
h(ti Jnflrmtrv, tmnu fund dlnNllc mlnopath) Jri 
this f.r>iup of ivtfjU p-iili tifi w)io Mt'rn^ptl 
thri'i' \rur< of)ip<,thi' hhot! j’lrrjmorrnVTrrtj.nJ UH 
Of thi'thirtv pntiinlji vithnut dinl/rllo- t-ftlnojuths tJir 
hloNf priisuri. avtinpi (Uf ‘IJ Klnri of Ihi >- fifty 
piillinls hfld JjinnirrhntT follow Inn riilnroM 
irnoUon md Ihrir hhiod (>r»''''!ri nxi^rnyr^l Ii7f2, 
jio-it oihtjiKv* h 1 wifu ll fill ftutiv' h vinilA li. 
I'lniiuli l<i Implknti h^ )■< Oi n“l'>n «<■ ihr" lau-o Iln- 
r* llntl hi ntorrJi'ipfi 

I nn> juriUuhirh intftv iid Ip lir f.if'nrd « di(T<t- 
inltnllnsi (>f iht pii'tnn o''' iltnln tn n thn r>.ith\ nrd 
thr relmojuth) of malij-nint h' jv-n* n'lnn Opi-ii 
iKirni’rV jMtb(ilfi,[i f.ti(4ln ctf'rr’j inillinti' t(t> ilirn- 
I ni-|i In Ihi lh'ni> plr<ur»- in (m nkn 1 vja t{i niton i- 
*OJnii.ir> d 'liitli ihnt in fnaHt-njiil lnt»Tti inloo tAnh- 
iJil AftsI , (fi oni 10 ni Jr- KiiJiIkvs ntuS 0;i;>-n 
tin (-iiiii of t -f-tinl hjixrif I'hio * (ih nn 
Itynml h\jn’it(»>ihi n» uror« tiro pitfy. in nftlch lh» 
pnlitnlfitinn toniiropi' itw r< nfin f Utf iinnlnutrli 
olCH ■will jnoiitint Oil ih" oUitr hnni! nicrtiiii* tin 
rontil nrWrti'lf)" "inii ah-int (n rlrvrn inHri nf rurnUnS 
fntiorloniiofi njtltout n)ti)if.'n ml In fM rtrt'iixi / 1 uinrr 
thmpithv that win itutlini «i nl''rf)ln^ It wonhl h* 
of j rnit inlihdl at li imjhirlutici to «i)mi>an> the hidni'i 
p.')<htil(U,\ tn dinlntfii witliont n t(iio,nlh\ with tia 
KhIik\ patholiijrv in dlfilKtiei with ritiropTtln 

Tilt hijhir IH riintnjrr of n tinil hminnbai.' •• )» 
till Intcn atUKoi of diiibi Ir-- Ji f.inomlh loimiloi) Ii 
till IiIcmkI prisKurri i)i low tn rmn' nf thi <i pitlinl' 
witli ntiml hemorrhayo ■< ii« fompnird with tl o < with 
no liontorrhayi 1 , hun'rlmnion ii protiahl' not tin im 
pntuml fnrton in thi prwintlion of tiu' minopatti' 

It 19 tn\ iMliif that 911011 toicitDi rlthcr nutnlxilic ot- 
hntirin] niii\ bo fitcUir/' !n produdritr tbf rvtlnopnth' 
Iioxaihh in jiKUH.lntion with tlio proIonKn! prritnti of 
Hiijrar Moroiwir conaldi mtion ahnuhl In >ii\<n to 
toxins from cliionic infoction iiii fnrtori whith nva' 
incrcasi' tlic pcrmonliiliti of tlio uipillnrlii, Ihi dt* 
poiioraffon of which mn\ iKconnt for the round dorp 
hcmorrhapcH 'lomt of these annie \niLolir chnnrea 
art prOHtnl In patiints with ndvancid niplirltls but 
are e\tn more dCHlruttiMi in the retinas of dinbetn 
patients The larKcr more fluperflcial hemorrhnyts art 
nsunlb the rtsiiH of tlirombosis of fht retinal \cins 
Sclerosis and thrombosis of tlie reins mn> Ih? present 
in adrancctl Inpertenaion and ntphritis nnd commonl' 
in sclerosis without lijpcrtension but these chaiiRts 
are more marked in the retinas of diabetics 

It IS pointed out bj Dr Gifford that tlie arteno 
sclerotic fictor Is mosl wiportnnl At the timt tbi 
ejes of diabetics ire seen in the laboraton practicallr 
nil (he retinal and choioidal \essels (rcini and 


aril rjes.> show a fnlrlj ndramisl drt'rit; nf firI‘'rosi' 
Ctlnn hfti fiHjrnl early arierinj rhanyes fn paJhoV) 
s.-etions oi thr retifia which w>t( not demnmilrab'r 
clinic'dK, 

1 am It flJfird 10 titrer with Dr f.iiTord that irtinllis 
ptollferaas is not mirrl} on a hr{srten.sl'e bnsi 
w-hitber iftn in dfalstlc' or ron dinfs'ths Dr Gif 
fi.fi! 1 suf >.ritioit of ihromlHols m an ltr|K>t■t^n^ factor 
is on r hit h I t-sl(e' r shouM In yivYH can-ful ton 
stdrntioii i-i.vrfalh inrnw of th> pitholot Jc fmdiryi 
in ijisla-hf yrihiftit f leonld D laterneod In hr owin; 
wj fthi T man of opr drabrtic p.ithnts with retfmt's 
pmjifrrans ard Ihromlwvjs of thi ntinnl \iias sht r 
Midrits of fhrtiitc phjehltss In Hr juyalar relrs or 
trips of the l+ss 

)i ttf 'ltd fit. my hi lethr-i - to rot ifdrr capfiDntLs a- 
a Miiie r f rrme of il fsf jf^jons Ilf tin* ridina tie hav« 
'tUiHrd thr capdfarv irrmi'shili!' of our dfdKirs 
fel! iwltij, f rlisiiaml'Jr sunk r it {on that arcorbfe add 
arf t Mamin ft roniplit mJybl be of romc iHnefit in 
IboM rami bu* loyJd siv ro ftp m nt Isnrfit /mm this 
tmatmrr' 1 hate had im i vta refir< wfih th‘ u*i nf 
eitfhl 

Mr idrSi art in areord with Dr (jiSfortl s cxiilu 
of thr pall otiiyr of thi wsxr dfpoaits in the 
rr'bift r.nd 1 nerro iJal 1 lw>n's rmicltisnfn tliat tht 
'Dl“ir is t) r can*' of tl e dis’p rn’insl patholojw f* 
prnbi!'’) irforr<i t 

Dr (iiifords s'alrmrrts that th' n‘inal rliaayi.* in 
diabrtri are nn’ r introlhil hr 'ii'iilm and that this 
prrfsar,itli<3i •«" ms to hnrT Jtttli tlTirl on the course of 
tlr ndinnpath) ari in nn-ord with m> expiricncr 
Mhtn Insulin us* first ndmn)i*trrtd 1 thought it evrn 
had a (Mrtinons rJTect and "till (rtitr-e th it insuf* 
f,ci. nt attinfoa Js men lodiet in manr casfs jjori 
orir.rehen lu niorrhxpisi hari ckr* !o|ssI, iasuhn should 
In uM'd With rsri and l*c rtn fitllr eouimllcd 

'li • xiH'neri r’ in friatlny dlalcDi. ntinopathr rriih 
anr Ilf lilt sujsUeMed torms of thtnpi has been as uo 
-atisfnrlorr ns Dr Gifford s the retinopathr usualli 
Slims tn pmyr' SI eren ihoush thi supar in the blood 
iiiid urine is controlled 1 am arviir. of Uie fact that 
snmo (.Odd n suits urr rcportcil from controlling, din- 
lieles Injictions of retina, which was supRcstcd as n 
curt Wire iiilministereil to some of our p.ificnfs but 
without npparrnt sm cess in prerentinp the progress 
nf the rcllnopathr 

Dr GitTorrl spofe of patients rrith innbilitj to rend 
This brinsr up question of a central scotoma 
(sometimes found in dinUctics) which interferes with 
their rcadinp nbilitr A paliinl was seen ncentlv 
rrhase bloml supar was 221 mp and who had n central 
scotoma in each e^e Vitamin D, which is reported to 
have been bcncficid in similar ta«cs was adminis 
lorcd Some circulatinp toxins mar he responsible for 
this lesion the peripheral neuritis nnd ocular musclt 
parahses seen in dlabctic-s 

Our exjicrlcncc with post-operntix e hemorrhape in 
fifty cntnrnct operations pcrformid on diabetic 
patients is as follows Post-opiratne intra-ocular 
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heraoirhage A^as obaei\ed in ele^en patients ^\hose 
a\erage age was slxt^-t^^o veais. and five weic treated 
^Mth and six without insulin Twenty patients avei- 
aging sixtv-lour \eais of age, "who had diabetic letino- 
jiathy, were opeinted upon Three of these patients 
,had post-opeiative hemonhage while seventeen did 
not Nineteen w'eie tieated with insulin and one w'as 
not Apparentlj neithei the diabetic letinopathy noi 
the use of insulin seemed to influence the incidence of 
post-operative, intia-oculai hemonhage iii these dia- 
betics 

The attending phvsician is asked to contiol the dia- 
betes pie- and post-operatu eh , and I am still not suie 
whether it is necessan to omit insulin just befoie and 
immediatelv following extinction of cataiacts al- 
though I prefei this loutine I ha\e not hesitated to 
continue to ha\e it administeied when the diabetes 
could not be conti oiled sufficienth 
The work of Raikei Heath (Aich Ophth , 10 S42 
1935) seems to lend some suppoit to the suggestions 
that the metabolism of fats should be consideied moie 
seriousl} than it often has been in the tieatment of 
diabetic retinopathj It has been show n bj Sugela 
11923) that disturbance of the lipoid balance of the 
blood can produce lesions in the retina similai to those 
of diabetic retinopathi if this tissue is diseased 
Dr Gifford has avoided the subject of chionic in- 
fection in patients w ith diabetic retinopathi , but it is 
mi impression that we should give careful considei- 
ation to then consoivative elimination in addition to 
the excellent suggestions that Dr Gifford has made in 
his constructic'e papei for more careful studv and 
treatment 

Dr Anderson Thank jou, Dr Berens The dis- 
cussion of the medical aspects wall now be opened bv 
Dr Herman 0 Mosenthal of New' York 

DISCUSSION 

DR HERMAN 0 MOSENTHAL Since 1914, I 
ha\e been verj much interested in the subject of dia- 
betic retinopathj In the pre-insulin period, foi foui 
rears at the Johns Hopkins Hospital, we examined a 
c-onsiderable number of diabetics and, bj and large, 
did not find letinal lesions in anv diabetic patient 
whose condihon was not complicated bv eithei albumi- 
nuria or hypei tension According to the best of mv 
belief, this was the prevalent opinion at that time and 
persisted until the leports of the Joslin group and 
that of the Maj o Clinic were publicized Ev en now , it 
seems to me that the seiious letinal lesions found in 
diabetics are not as common as W'e hav'e been led to be- 
lieve, and aie hrgelv the result of constitutional 
changes which occur independently of the diabetes I 
am making these statements as a geiieial piactitionei 
interested in diabetes and not as an eve specialist 
The most pievalent letinal lesions in diabetes, I be- 
lieve, are supposed to be hemorihagic ones These im- 
pairments, some of mv ophthalmologic colleagues have 
told me, vveie leallv the charactei istic findings in dia- 
betics As we have heaid heie tonight, the retinal 
changes in diabetics occur mostlv in older peiaons 


The jiopulation as a whole, thanks to contiol of in- 
fectious diseases, and diabetics, owing to the use ot 
insulin, aie attaining gieatei age than thev evei did 
befoie, and it may veiv well be that this aging of the 
diabetic population mav' be a factoi in this situation 
Retinal hemoiihages aie found in some peisons who 
aie peifectly noimal in eveij othei lespect The same 
mav be said to be ti ue of moi e extensiv e i etinopathies, 
so that we should be exfieniely caieful in putting the 
blame on the diabetes in pioducing such lesions 

Recentlj one of mv patients wuth sev'eie lecuiiing 
and advanced letinal pathologv was diagnosed on in- 
spection bv an eminent ophthalmologist as showing 
tvpieal diabetic letinitis This wms hailed bv his 
medical colleagues as a veij' astute diagnosis It is 
true that the patient had a mild diabetes, but the fact 
lemains that the patient had distinct abuminuna some 
impairment of lenal function and a systolic blood 
pressuie ovei 200 at that time It would surelv be a 
question in this case, as in manv others, vvhethei the 
diabetes oi the nephiitic state weie to be legaided as 
the cause of the letimtis 

With advancing veais and aiteiioscleiosis doubt- 
lessli' manj', if not most, instances of diabetes in 
peisons ovei fifty (in which age-gioup diabetes is 
most pievalent) aie the lesult of arterioscleiosis 
which has impaiied the pancreas as well as other 
oigans thioughout the bodv Such a diffuse aiterio- 
scleiosis could, of couise, affect the ej'e-grounds and 
be responsible foi a good deal of letinitis on a consti- 
tutional vasculai basis rather than on the diabetic 
basis 

This idea of diabetes being part of a diffuse vascu- 
lar disease is illustrated in another direction The 
finding of intiacapillaiy glomerulosclerosis in diabetes 
has become n loutine mattei on the part of some 
pathologists, whereas Kimmelstiel and Wilson in their 
oiiginal paper said that this lesion w'as onlv found in 
Ihiee to foui per cent of diabetic persons Aithur 
Alen more recentlj savs that it exists in seventj per 
cent of cases and is the most diagnostic histologic 
chaiactenstic of diabetes On the othei hand, some 
authors apparently find this lesion also present in 
manv cases of chronic nephritis which are not afflicted 
with diabetes Under the ciicumstances, it is difficult 
to make up one’s mind what part of the picture is due 
to diabetes and what part is due to nephritis oi a 
pi imai V vascular disease The same view may be held 
in legard to that retinitis which has been described 
as chaiactenstic of diabetes 
The point I am ti’jing to make is that vascular 
changes which commonly occui in diabetes may, in the 
fiist place, be uni elated to the diabetes pei se, and in 
the second place, maj' occur in non-diabetic indi- 
v'lduals I should think the same leasoning might be 
applied to the retinal lesions that we have been dis- 
cussing A diffuse vasculai disease would explain the 
whole situation without consideiing the diabetes as a 
piimarj' cause foi the aiteiial involvement but lathei 
as an effect of the vascular disease In this categon 
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the eves, the kidnej-s, and other organs might verv 
well be included 

The ranous methods of treating diabetes all ha\e 
their advocates and each one of them is supposed to 
preserve the integritv of the bodr and to prevent such 
complications as relmitis better than anj other The 
various diets and various standards of control that 
have been proposed are legion and everj possible 
change has been rung on the amount of carbohrdrate, 
protein and fat There have been manv opinions ex- 
pressed about the "pros" and "cons" of normal or high 
blood sugar and the harmful or innocuous influence of 
glvcosuria To mv mind, the basic pnnciple that we 
should strive for in attempts at prevention of degener- 
ative changes is the conservation of the bodv protein 
Most diets vnll accomplish this Obesitj is a distinct 
enemv of tissue soundness, glicosuna wall undoubt- 
edlv destrov tissue protein, the action of insulin, even 
in the presenpe of a high blood sugar and some loss of 
sugar in the unne, will conserve the bodj tissues The 
phvsician treating diabetes should see to it that there 
Is an adequate supplv of glj cogen in the liver, and that 
there is no ercessne loss of nitrogen which loss indi- 
cates protein destruction in his patients All of this 
has to be done according to theoretical knowledge 
since the chemical determinations necessarv to effect 
this clinicallv are impossible under anv conditions of 
treatment except those surrounding endowed research 
medicine 

There ls one ejgienence I should like to mention in 
closing At Sea View Hospital for the treatment of 
tuberculosis we have a considerable number of dia- 
betic patients We found that those who were treated 
with Protamine Zinc Insulin reacted to their tubercu- 
losis or recovered from it in a much more favorable 
manner than did those treated with the unmodified or 
regular insulin We ascribe this to the fact that Pro- 
tamine Zinc Insulin acts throughout the whole penod 
of the twentv-four hours, whereas the unmodified 
insulin acts for stretches of four or more hours onh 
We felt that the tuberculous diabetic when not under 
the influence of insulm was subject to protein de- 
struction and that under these circumstances his dis- 
ease was more prone to progress than when under the 
constant protection of insulin which prevented such a 
process It is probable that the diminishing occurrence 
of gangrene of the extremities, which I believe most 
phvsicians are experiencing, is due to the use of Pro- 
tamine Zinc Insulin It maj be that the vascular 
lesions in the eyes will ultimatelv also become Jess 
frequent and less intense for the same reasons 

DR FREDERICK JI ADLEN I certainly had not 
expected to say anvthing this evening I think that 
after retinal changes have occurred, the outcome be- 
comes doubtful — ^why this is so, I have no idea In 
Policlinic Hospital, a number of cases of retinitis do 
clear up under diabetic treatment and a number don't 
— ^the late cases are stubborn When it comes to pre- 
vention of this complication, T regard the diabetic as 


a normal indivndual who hapjiens to be denied msuhn 

thinking must be done in the simple terms of insuhi' 
definitelv — as mentioned by Dr Bauman 

Three classes of patients come to us (1) some 
come wnth complications alreadv developed; (2) some 
are adequately treated but break their diet, etc and 
come back with complications, and fS) •u>me adhere 
stnctlv to their prescribed treatment and have no 
complications 

I have no theories on the subject HTen a person 
comes to me without complications, I tell him that he 
will have no complication I do not advise my patients 
to "wash their feet" etc , I tell them to treat their 
feet just as any normal person would After tbirtx 
vears of practice, I have not seen anv complicated 
cases in adequatelv controlled patients but a good 
manj of mv patients are floating around, and if anv 
of vou should And one who has followed conscientiously 
but developed complications, let me know I am satis- 
fied with this record. There are various things we do 
know — during the era of malnutrition between 1914 
and 1920 when we had some diabetics so starved for 
two weeks that thej couldn’t even get out of bed, no 
retinitis developed Manv lived for a jear on as low 
as 10 grams of carboh>drate a day and about 50 grams 
of protein a day but no retimtis resulted from protein 
or carbohydrate starvation These patients lived 
largely on fat I don’t see that fat is the responsible 
cause of retinitis 

We have heard about vntamin deficiencies — ^this is 
coming to be the trend of medicine, the finding of con- 
cealed deficiencies of one or more ntamin or hormone 
factors I can’t understand the state of mind which 
grasps every idea of deficiencv e-xcept that of insulin 
disregarding the fact that insulin is one of the ex- 
tremely vital hormones of the bodv 

A patient with normal urine but high blood sugar I 
give possibly ten or twentv units of insulin and he no 
longer has a high blood sugar I try to treat diabete.s 
on the basis of diet, and use insulin sparingly I have 
tried giving big diets and big doses of insulin and it 
doesn t work so w ell 

DR FREDERICK W WLLLUIS In the light of 
what we have heard this evening there seems little 
that I as a clinician can add to this discussion At the 
outset however, I must sav that I am not in possession 
of such a perfect record as that of Dr Allen It would 
seem to me that aD of the cases that I see in The 
Jlomsartia Citv Hospital and in my office are compli- 
cated in one vvav or another Quite a number of the 
pabents, however, do not have retinopathy when we 
first see them some never develop it and in those who 
do develop it, diabetes control does not seem to in- 
fluence its progress very markedlv Statistics seem to 
prove either side of the case in this problem Our ex- 
perience agrees with Dr Sanford Gifford’s m that 
our surgically complicated diabebes were in ninety-five 
per cent of cases complicated with retinopathy 

I have listened carefullv this evening to find a 
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mention of the cause ol letinopatlij Tht'ie h.is been 
no proven cnusa olTeied but thoio veio so\euil ‘lupr- 
pested possible causes mentioned foi example, ai teiio- 
cderosis. permeabilitj of capdinnos, \itamin de- 
ficiencj, and fluid-elect roh to balance distuibnnce This 
all leads me to emphasize that there has been pieat 
advaince made in the studv of diabetes We no" come 
to the realization that all of the tomplicatioiis octui- 
rinp m diabetic indiiiduals nie not dnecth due to dis- 
turbed caibohidmte metabolism Di ibetes is now con- 
sidered to be a met ibolic disturbance w ith larpc impli- 
cation and a disturbed supni metabolism is but one 
feature Associated with this disturbance in supar 
utilization there ma\ be distuibed fat metabolism 
disturbed Mtamin utilization disturbed fluid and 
eloctroMe balance and last but not least, disturbed 
protein melabohsm From oui experience with suipi- 
cal cascb wai feel that the diabetic does best if lie utd- 
izes 111 twent\-four hours between 160 and 200 prams 
of carboh} drate, if he is not dehedrated, if the fat 
of his diet IS kept low enouph to a\oid acidosis, and if 
his protein intake is in the neiphhoi liood of 100 prams 
assurmp adequate tnrlwhi drato utilization he 
spares his endopenous proteins fiom destruction, and 
the higher protein intake will assiiie his existence in 
a ctate of protein aiialioli-m A patient in protein 
annboh>ni is a much better suipical nsk than is n 
patient in piolein (xilaliohsm This iirotein metabolic 
factor mai also ba\e its influence on fluid balance 
Thus it IS cen diftuult to place one’s fiiiper on one 
single cause of a puen complication in diabetes We 
have all stressed our “hunches" Dr Anderson nd\o- 
cates low’ fat diet in the hope of preventing ailerio- 
stlerosis. Dr A.llcii is an ardent exponent of sluct 
control of the supai metabolism Dr Ufosonth.al has 
hid great stress on the efTect of n chronic state of de- 
hvdration as a factoi in tissue injun this time I 
should like to lav' emphasis upon the piotein metabolic 
state of the diabetic patient as a factor contributing 
to hie complications I personalh believe that no one 
factor IS at work in anj case but most likclv a combi- 
nation of circumst mces are operating as the cause In 
conclusion, I would sav that diabetic control is difficult 
to define because of the complicated ramifications of 
metabolism No one single observation such as a fast- 
ing blood sugar can be used as a criterion for contiol 
I wish to impiess upon vou ophthalmologists w’ho are 
here that the internist is rcalh griped when he is 
asked to control the diabetes in preparation foi oper- 
ation and w'hen the ophthalmologist comes m and at 
the turn of the hand becomes a metabolist, orders a 
fasting blood sugar, gets a report of 180 mg and then 
postpones the operation because the blood sugar is too 
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higli Blood sugai is a vaiiuble A single leading 
means little It is the total pictuie that counts For 
emphasis I would sav again that diabetic control con- 
sists of fust, adequate carbohvdiate utilization, 
second, no debjdration, thud, no acidosis, fouith, 
adequate vitamin intake, and fifth, positive nitrogen 
balance These tan never be detei mined bv a single 
blood supai obsemition, and 1 would suggest that the 
metabolic management of the case be left ni the 
hands of the metabohst 

DR ANDERSON Since Doctors Bauman and 
Jacobi have no refutatorv lemaiks to make, I want to 
thank oui distinguished guests and speakeis and dis- 
cussois and to express the appiecintion of the New 
York Diabetes Association foi their pai ticipation in 
this evening’s program 1 shall adjourn the meeting 
shortlv but sh ill first call oil Di Gifford for nn> 
closing comments be wishes to make 

CLOSING REMARKS OF DR GIFFORD I am 
ceitainlv going to take a gieat deal awav’’ with me and 
I hope I can take it back intact to Chicago and bring 
it up with the internists back home 

I think that no ophthalmologist believes that dia- 
betes alone can't cause retinitis because we do see 
retinitis among patients who have no other signs such 
as hvpertcnsion or anv’ other disease We do know 
that it must be due to some diffuse vascular disease 
but )1 IS ccrtninlv quite different from what we see in 
the ordinal \ tv pc of aiteiiostlerosis We feel that re- 
tinitis rc{)resen(s more than the ordinary t^qiG of 
diffuse vascular disease 

The Jesuits of a controlled senes bj Leopold in 
Philndolpbia (published in the Archives of Opbthal- 
molopj) are veiv discouraging 
Wlien 1 speak of capillnn- frapilitj, I am not think- 
ing of a deficiencj of Vitamin C Freudenthal origi- 
iialh suggested this but later found that results W’ere 
not good with Vitamin C admiiiistiation and subse- 
quenllj withdrew’ his oiipinal paper Vitamin P is 
possiblv' ,i factoj — it IS avail.able m concentrated form 
It IS onlj bv examination of a laige number of dia- 
betics for this fragility factoi and the discovery of a 
successful means of forestalling or coirecting it tnat 
we can evei hope to pi event this ven serious compli- 
cation— possiblj the woist one iii diabetes We would 
like to find out moie about the cause and treatment of 
capillarj fragilit} if this is possible 
To Dr Williams, I want to sav that that’s not 
'‘metabolism’’— that’s w’hat is know’n ns “speciali- 
zation’’ and I hope we can get away from it in Gie 
future 

The meeting was then adjourned 
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Leiomyosarcoma of the Stomach Presenting Four Cases 
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T EIOMl OSARCOMA is genernllj presented in text- 
^ books and articles on mnhgnancj of the stomach in 
connection with caicinoma In these the aj-mptoms are 
desciibed to be similar to caicinoma and no special 
details are offeied suggesting that there are ani 
clinical differences between the two The following 
four consecutiie cases suggest that this cannot be 


standards, may be present throughout Thus lactic 
acid and Boas-Oppler bacilli are not present or \erj 
slightlj so The opposite of these are present in carci- 
noma (3) Positue blood in test meals and occult 
blood in stools are not present in continued ways as is 
common in carcinoma (4) The anemia is not so defi- 
nite or progressi\e, in fact mai not be present to pro- 
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Fig 1 Leiomvxisarcoitia of the stomach showing mass formation in 
the pjlonc region, general imoivcment of the stomach ivalls Md ir 
regularities along the greater and lesser curvatures and in the fundic 
region 


taken completely, although there is 'much similariti 
between these two types of malignant conditions 
Particularly in this difference from carcinoma are 
(1) The symptom of anorexia mav not be so distinct, 
it being not uncommon to see cases partaking fairh 
well of foods e\en when marked involvement of the 
stomach is present and almost to the very end (2) 
Hydrochlonc acid while usualh reduced from normal 
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nounced degrees even though the case is well ad- 
vanced (5) Loss of weight mav be slower during the 
course of the disease, some cases looking quite well 
nourished to almost the end (G) The cachexia, so 
characteristic of carcinoma, mav not be present or if 
so onh to slight and modified degrees (7) Death is 
more liable to occur bv wav of massive hemorrhage 
than in carcinoma f8) The average age mav be some- 
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Fig 2, Ca?e 3 Leiomvosaiconia of the stomach shouinp 
iiiegTilai anangeinonts of niuscle-like bundle of cells and 
whorls, nutotic fifjures and nt^plsm 


what lower than in carcinoma, although this (like loss 
of weight) mav be a questionable distinction (9) The 
abdominal mass is not liable to be so distinct oi hai d 
as seen in carcinoma, and (10) P 3 I 011 C obstiuction is 
distincth less liable to occui 

’ CASE REPORTS 

Case 1 S H (1937), male 37 jeais of age, oper- 
ator on di esses, famih and past histoiy not being sig- 
nificant First obsenation made h} the patient was a 
8 tead\ loss of weight, going fiom 149 to 127 lbs in 
SIX months time, appetite remaining fan all of the 
time Appearance of fan health No cachexia Soft, 
indefinite mass in gastric region Test meal, Fiee 
HCl 17°, total HCl 31°, total aciditj 40°, no blood 01 
lactic acid Hemoglobin 13 5 Gm , RBC, 4,100,000, 
WBC negatue Icteric index 9 Feces, negative to 
blood X-ra\s showed a general stiffening of stomach 
wall, small aerations along cui\atuies, oigan slightlj 
enlarged, no pjdoiic obstruction negatue shadow no 
gall stones, rest of examination negatue Wassermann 
negatiie This patient lost w-eight rapidlv in a space 
of four weeks, became markedh w'eakened, was 
hospitalized and on the fouith daj had a marked 
hematemesis with continued vomiting of blood and 
was exanguinated in two hours Autopsy, le 100130 - 
snrcoma of the stomach 

X-RAY 

Case 2 V C Referred b> Di ICnips, Manhasset, 
LI, (1941), 49 jears of age 7 children Fatnilj and 
past historj negative w’lth the exception of having a 
chancre 10 rears ago and was thoroughly tieated in 
periods over several rears of time the Wasseiman 
test at one time becoming negative and at the time of 
my first examination rr-as four plus Patient com- 
plained of loss of rveight and appetite, slowlr pio- 
gressmg orer 3 or 4 months time The phjsical ex- 
amination rras negatue rvith the exception of a mass 
(not especiallr haid) occupying the gastiic legion 
and more definite in the median line The blood 
showed a slight degiee of hjpochromic anemia, the 
feces negatue to blood, and the test meal Fiee HCl 
14°, total aciditr 37°, no lactic acid 01 blood and 
slight excess of mucus The X-iars follow 

Because the woman’s geneial condition rras good, 


theie being no cachexia, etc, the case was tieated on 
the basis of it being a gastric syphilis rvith injections 
of bismuth and ascending doses of a saturated so- 
lution of potassium iodide and injections of non 
citiate, these being continued for eight weeks wnthout 
anv improvement At the operation the entire stomach 
rvas involved walh a grayish polymorphic lympho- 
sarcoma or leiomyosarcoma The exploiatoiy operation 
rvas followed by multiple deep roentgen treatments 
against which it rvas lesistant Five rveeks afterwards 
aftei a meal she suddenly vomited a laige amount of 
blood follorved by more quick voluminous vomitings of 
blood liteiallj" covering the bed and she rvas dead 111 
an houi from exanguination 

Case 3 MS, (1941), male, 89 years of age 
Familr and past history not significant, excepting 
haring complained of indigestion duiing three reais 
which rras variously diagnosed as peptic ulcer and not 
so The rr eight loss rras but 8 lbs over 4 months time 
duiing rvhicli time he rvas more 01 less on a deficient 
diet and thus the weight loss rvas not considered 
impoitant Six rveeks befoie being first seen by me he 
had an internal hemorrhage (melena) accompanied br 
weakness, faintness, etc and follorved by tariv stools 
foi foul dars The patient had alrvajs been of the 
thin trpe, now shorving distinct palloi and an anemia 
of hemoglobin of 114 Gm and RBC 2,700,000, 
moi-phologv and WBC negative The test meal rvas 
Fiee HCl 12°, total aciditj' 27°, no lactic acid, but 
both test meal and stools were positive for blood sug- 
gesting a diip trpe of hemoiihage The stomach rras 
felt as being somewhat stiffened, not tender and not 
presenting the charactei of caicinoma The X-iajs 
suggested a stiffened oigan, normal 01 perhaps some- 
rvhat enlarged in si/e, rvith no peristalsis and small 
serations along the curvatures He rvas hospitalized 
follorved a steady dorrn-hill course, died of repeated 
hemoiihages and a pulmonaij thrombosis At autopsj 
the stomach w’as completelr involved W'lth a leiomjm- 
saicoma rvith metastases scattered about in the peii- 
toneum and post abdominal wall 



’ ,r , r,eiomvosarcoma of stomach showing r 
highlj Mllular tissue with faint background of fibrous 
tissue The cells aie various, the predominating cell beinc 
large with a laige nucleus and nucleolus Some celb 
are spindle-shaped and aligned stream-like Tinv fibnh 
scatteied thi-oughout. Mitotic figures numerous Man 
laige multinucleated cells •’ 
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Case 4 (1942 J, male, clerk, 68 jears of nfc'e Famlh 
h5slor\ nepatue Past histor\ tliree nttadka of 
bivncho-pneumonui Tonaih and all teeth remo%e<l 
three jears before for infections The rest of past 
historv not significant Beginning about eight months 
ago had indigestion (p\rosis distension and oc- 
casional partial vomiting} In the hst foui mccKs 
had marked indigestion accompanied In anorexia 
Thinks he maj have lost a fen pounds in weight 
but IS not sure Rather definite mass in epigastrium, 
also slight protrusion of the gastric region Hemo- 
globin 90, BBC 4 100,000, WBC negatixe Test meal 
Free HCl O', total aciditj 11°, histamine response 
negatne Died in months after a series of hemor- 


rhages Autopsj general in\ohcment of the stomach 
waits which were much thickened with masses m 
the pjloric region Careful search for possible open 
lesion responsible for the bleeding was negative. There 
was a small follicular tv^ie of penetration near the 
greater cunature that passed through the mucosa 

CONCLUSIONS 

four cases of leiomi osarcoma of the stomach are 
briefiy presented 

This tj-pe of malignant disease maj present clinical 
smiptoms somewhat different than the average case 
of gastric carcinoma suggesting that a more special 
description is worthj of consideration 


Proteus Vulgaris and Proteus Morganii in Diarrheal Disease of Infants 
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D iarrheal disease of newboms and infants 
represents one of the most important pathologi- 
cal conditions of childhood, because it is xer\ common 
and has a relalnelA high raortaiilj rate Unfortu- 
nately, the present-dai knowledge of the causes of 
enteritis, colitis, and like diseases is In no means com- 
plete. There can not be nn% doubt that in certain 
instances members of the tjTjhoid-parah'phoid and d\- 
sentery bacillus gioups are responsible for the in- 
fection Suggestne endence has been accumulating 
during the last few \ears which indicates that in 
certain epidemics a xnrus or virus-like agent max he 
responsible for diarrheal disease of the newh-horn 
In manx cases, howexer, it has not been possible to 
establish with certaintj the causative agent whether 
it be a bacterium or a virus 
Aside from the proxen enteric pathogens a number 
of bacterial species have been incriminated as causa- 
tive agents of intestinal disease Among these are the 
members of the proteus group, B morganii, B pjo- 
ejaneoua, and xarious species belonging to the para- 
colon group Howexei, it is still a moot question as 
to w’hether or not B proteus and B morganii play 
anj role as pnmarx incitants of enteric disease On 
the one hand, these organisms have been isolated from 
patients with gastro-intestinal disease in which no 
other pathogenic micro-organisms xxere recovered On 
the other hand, these species are encountered in 
healthy indmduals xnthout history of prex fous enteric 
iDness. At the Children’s Hospital, sexeral cases of 
enteritis, colitis, and entero-colitis were observed 
xxhich harbored B proteus or B morganii but no 
other pathogens in the feces In the folloxnng com- 

•From the Children s Ho«>IUI and the UnUmltr of BoffaJo School 
of MedieJne Buffalo New York, 

Bert of an ln\*estJiniHon on enterfc dJaeaae anpported by the Statler 
Trust. 


munication we should like to present the clinical and 
bacteriological data obtained in these cases and to 
discuss the question of the pathogenic sigmCcauco of 
these species Unfortunatelv no final answer to this 
problem can be offered 

JIBTHODS 

The technique used in the isolation of the intestinal 
pathouens has been described elsewhere (1) It 
suffices to mention that the stools were usuallv plated 
on three differential culture media, naraelx, Endo 
agar, itlacConkej agar, desoxTcholate-citrate agar 
Non-Iactose-fermenting colonies were then isolated 
and identified b\ means of fermentation tests Glucose, 
lactose sucrose, dulcitol, ihamnose, x-jJose, maltose, 
mannitol, and galactose xv ere used in phenol red broth 
base (Difeo) In addition the strains were tested for 
their capacitv to Ilquefj gelatin and to form indole. 

Sem obtained from the patients at x-arious stages 
of the illness were examined for the presence of agglu- 
tinins As antigens suspensions of the organisms iso- 
lated from the respectixe patients xvere used The 
suspensions uere prepared m 0 4<^ formaldehj de- 
sahne solution The tubes were incubated for 24 hours 
at 66° C and the results were read at various inter- 
vals In some instances, parallel tests were carried 
out at 37 C 

Immune sera were prepared in rabbits The re- 
spective bacterial suspension was injected intra- 
venously Two doses were given one week apart. The 
rabbits were bled eight dajs after the last intravenous 
injection 

RESULTS 

The results of the clinical and laboratory obser- 
vations obtained in twelve cases with enteritis, colitis, 
or entero-colitis, which harbored B proteus B 
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luorganu, oi both m the feces, aie summaiized in 
Table I It is important to mention that all patients 
were infants undei one veai of age This finding is 
all the more remarkable as this study was not le- 
stncted to infants, but included all patients at the 
hospital at the time of this investigation. All children 
had diarrhea and onh in a few instances weie blood 
and mucus piesent in the stools In the majoiity of 
cases the tempeiatuie was abo\e 100° F Vomiting 
occurred in 7 cases Thiee of the patients succumbed 
and nine lecoiered 

The twelve cases niav be appiopiiateh classified 
into three groups Gioup 1 comprises thiee cases in 
which P]otcit<< VHlga)i‘f was found in the feces It is 
noteworthj that m one of these cases (E F ) this 
nucrooiganism was found in seven out of nine stool 
specimens In the lemaining cases B proteus was le- 
covered on seveial occasions and was still present at 
the time when the diarrhea had subsided 

In oidei to elucidate the pioblem of the patho- 
genicity or noii-pathogenicitv of Piotcus tudgati'f in 
these cases, the antibodv i espouse of the patients was 
investigated Sera vveie obtained at vmrious stages of 
the illness In spite of the fact that the seium of 
patient E F was eNamined 5 and 16 days, le- 
spectiveh, after the onset of the illness, no agglu- 
tinins were found against the stiaiii isolated fiom this 
patient Essentiallv' identical lesults vveie obtained m 
the other two cases w'hose sera were e\amined up to 
1 and 4 wrecks, respettivelv, aftei the beginning of the 
diarrheal disease In these patients too, the homo- 
logous strains were used as antigens In none of the 
cases was the titer of agglutinins highei than 1 10 


In oi-der to ascertain vvhethei oi not this Jack of 
antibody response in these patients is due to lack of 
antigenicitj' of the micioorganism, immunization ex- 
pel iments vveie earned out in rabbits The stiain of 
Proteus mdgans isolated from patienf_C V w'as used 
Two single injections sufficed to engendei agglutinins 
in titei up to I'lOOO Thus, it is evident that the 
sham did not lack in antigenicity and that the failuie 
of this child to develop agglutinins must be due to 
other factoi-s It wall be discussed later whethei oi 
not this lack of antibody response indicates lack of 
pathogenicity of this micioorganism 

The second gioup of cases is compnsed of nine 
patients wnth enteiitis oi enteio-colitis, in whose 
stools B moiganii tvpe 1 was piesent As may be seen 
fiom Table I, seven of the patients lecov^ered Two 
died, one fiom purulent meningitis complicating spina 
bifida At the post-moi tem examination the othei pi e- 
sented the endstage of internal hydiocephalus and 
showed signs of enteio-colitis 

It IS interesting to note that in two of the sev^en 
cases B moiganii tv^pe 1 was isolated ovei peiiods of 
up to SIX weeks 

The antibodj response was followed in three cases 
None developed agglutinins against the homologous 
microoiganism in significant titei These negative re- 
sults vveie obtained up to two months after the onset 
of the diaiilieal disease It is also notewmithy that 
the stiain isolated fiom one of the patients leadilv 
engendei ed agglutinins in high titei in rabbits 

In the third gioup of cases aie included two patients 
whose stools contained both B pioteus and B 
moiganii tv’pe 1 eithei simultaneouslv oi on diffeient 
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It IS notewoithv that strains of eithei B pioteus or 
B morganu could be isolated from one individual on 
consecutne occasions vhich proved to be biocheniicalh 
identicalj but diffeied in antigenic stiuctuie It is 
possible that diffeient stiams of the same species weie 
present m these cases, but it seems moie llkel^ that 
the isolated microoiganisms actually lepiesent ^aii- 
anfs If this be the case, it would indicate that dis- 
sociation had taken place in the intestinal tract which, 
in part, ma\ account foi the lack of antibodv i esponse 
in these patients In this connection it is interesting 

i 

to mention that lollowing feeding of a strain of B 
niorganii tjpe 1 to an infant (\\ith veiv maiked 
hidiocephalus in a hopeless condition) se\eral strains 
Mere recoxeied fiom the feces a\hich weie cultural^ 
identical, but antigenicallv different fioni the oiigmal 
strain This phenomenon deserves furthei studa 

Although admittedh no definite conclusions with le- 
spect to the iiathogenic significance of B pioteus and 
B morganii in eiiteiic disease can be drawm from the 
data available thus fai, it seems justifiable to assume 
that m infants these organisms do not thiive nieieh 
as saprophvtes The possibility has to be consideied 
that one and the same species may be haianless to 
adults and oldei childien and potentiallj pathogenic 
to infants It is worth remembering that the intesti- 
nal flora of new Ij -boms and young infants diffei-s from 
that of oldei children On the other hand, it is 
possible that the piimarv incitant of enteiic disease 
in these cases is as yet unknown and that B proteus 
and B morganii thrne better in the inflamed intesti- 
nal tract and, therefore, mav be more leadily re- 
covered from the feces of these individuals Further 
in\eatigations aie lequiied to elucidate this problem 


SUMMARY 

(1) Tw'elve cases of enteritis, colitis, oi entero- 
colitis are piesented In 3 patients B pioteus was 
present in the feces, rn 7 B morganii tcpe 1, and in 2 
both B pioteus and B morganii 

(2) Thiee of the patients died, twm from con- 
cuiient disease 

(3) All of the patients weie less than ten months 
old 

(4) During the same period B proteus and B 
moiganii weie onlv laiely encountered in the feces of 
oldei children Avith dianheal disease 

(5) With one single exception no othei pathogenic 
enteiic organisms weie ieco\ered from the feces of 
these patients 

(6) Although the strains of B pioteus and B 
morganii, respectivelv, w’eie biochemicalh identical, 
thev differed in antigenic structure 

(7) Strains isolated from one individual on seieial 
occasions showed antigenic differences in spite of the 
fact that they weie biochemically identical 

(8) In 8 of the cases the antibody response was 
followed In no instance did agglutinins develop 
against the homologous microorganism (or micro- 
organisms) in titer of 1 10 oi above, even several 
weeks after the onset of the illness 

(9) Two representatn e strains of B proteus and 
B moiganii readily engendered agglutinins m rabbits 

(10) Feeding of a strain of B morganii to an 
infant resulted in the appearance of this microorgan- 
ism in the feces However, the strains recovered 
diffeied in antigenic stiucture from the paicnt strain, 
biochemicallv, they were identical 

(11) The significance of these findings is dis- 
cussed 
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The Colloidal Gold Reaction of Blood Scrum in Hepatic 

and Other Diseases 

By 
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TT has been repoited by Grav (1) that the blood 
serum of patients mth hepatic disease is altered in 
some at so that it flocculates colloidal gold He found 
that in 93'^p of ninetv-siK cases of hepatic disease a 
positne gold reaction was present On the other 
hand, the incidence of positive reactions in ninett-five 
normal persons or patients ttith extrahepatic disease 
was onl} 2 6'^ Street, Gray and Allen (2) found that 
the test was positne in eight of nine cases of hepiato- 
Icnticulai degeneration Bauer (3), using a diffeient 
technical method previouslj had found that floccu- 
lation of colloidal gold solutions by blood serum oc- 
cur! ed in some cases of hepatic cirrhosis and acute 
hepatitis, but not in anv of eight patients with ob- 
structite jaundice More recentlt, Mateer et al (4) 
hate published data related to a comparison of the 
colloidal gold reaction with othei liter function tests 
tVe hate attempted to confirm the claims made bt 
Giat and in manj instances hate compared the 
colloidal gold reaction tvith litei function tests now in 
general use Data hive been secured from a total of 
245 patients with and without hepatic disease, and 
a group of twenty-five normal males In near!} all 
cases, the patients were eximined bt the dinicnl 
author 

METHODS 

The colloidal gold solutions emploted in determining 
the reaction with blood serum were prepared accord- 
ing to the method outlined bt Grit (1), impoifint de- 
tails of which weie supplied in a personal communi- 
cation (61 Jleticulous care was taken in the prepa- 
ntion of glassware and reagents As an additional 
precautionarj measure, the standardization of eich 
gold solution was recheeked eterj ten to fourteen dats 
and the amount of acid required in conducting the 
tests tras altered, if necessaiw 

In igreement with Graj (5), we found it necessarj 
to use onlt three dilutions of serum (1 3,600, 1 7,000 
and 1 14,000) in conducting each test All sera were 
from samples of unhemol>-zed blood Tests were read 
eighteen to twenti -four hours after adding colloidal 
gold to the diluted «era A positi\e reaction consists 
of a Uiange from the original orange-red color to a 
light blue color (No 4) ora colorless solution (No 6) 
3H one or more of the three tribes A negatue reaction 
is indicated bv a change in color to red-blue (No 1), 

*>rom the* Bfrartment* of Medicine Jiad rbyjlolotry of Waj'ne Uni 
ver»Itr CoOeire of Medielae Had Detroit Eeceirlnc Umpltal. 
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orchid 01 purple (No 2) or deep blue (No 3) All 
results are expressed b\ numbers which represent (he 
various color changes which weie obtained For 
instance, negativ’e leactions are those in which a series 
of three numbers do not contain i number 4 or 6 

The bromsulphalein test was performed by the 
intravenous injection of 6 0 milligrams of the dve for 
each kilogram of bodv weight, and the withdrawal of 
samples of blood at five, thirtv, and sixty minutes 
after injection Anv retention of bromsulphalein at 
the end of one hour was considerad abnoimal 

The hippunc acid test was conducted bv ascertain- 
ing the hippunc acid content of samples of urine 
collected at houilj intervals for four hours after the 
fasting patient had ingested 6 0 giams of sodium ben- 
zoate dissolved in water It has been custoraarj to ex- 
press the results of the test in terms of the amount of 
sodium benzoate which was detoxified bv the liver to 
form the amount of hippunc icid present in the unne 
This IS accomplished bv multiplvnng the figures for 
hippunc acid bv the factor 0 C8 IVhen the resultant 
figure w as less than 2 75 grams the test was con- 
sidered to be abnormal Jn nearly all instances in 
which the hippunc acid test was abnomal, the blood 
urem was determined If this was elevated, the 
hippunc acid was discarded 

In most instances the icteric index of the serum 
used for each colloidal gold test was determined In 
some cases the serum proteins, serum phosphatase, 
plasma cholesterol, urinarv urobilinogen (ex-pressed 
as the highest dilution in which a positive test oc- 
curred) and prothrombin time (Quick) were 
measured The normal value for piothrombin time 
varied from twelve to fourteen seconds Normal con- 
trols were used in each determination 

RESULTS 

Hepatic cirrhosis Table I shows the findings in 
thirtv cises of hepatic cirrhosis In twentv-two cases 
an average of 3 6 tests were done during an average 
period of twentv-three davs The colloidil gold test 
W 18 positive in twentj -seven or ninetj jicr cent As 
indicated in the table there were onlv a few instances 
in which the results of the various indices of hepatic 
function did not agree This unifomitv is pnrtiallj 
explained bv the advanced stage of the hepatic disease 
in mast of these patients In each of the three cases 
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with negative colloidal gold tests the presence of 
hepatic cirrhosis A\as established be pathologic ex- 
amination (Table III, Gases G, 11, 13) The ciirhosis 
was graded as marked in one, modeiate in the second, 
and slight in the thud Bi-omsulplialein and hippuric 
acid tests scere done onlv in the last case and weie 
both negative 

In seven cases serial bromsulphalem and/oi hippuric 
acid tests weie peifoimed The bi omsulphalein test 
returned to noi nial in four cases In one of these the 
hippuric acid test also resulted to noimal, and in two it 
remained unchanged The bromsulphalem test showed 
improvement m two other cases in one of which the 
hippuric acid test also showed iniprocement The 
bromsulphalein test was not done in the final case m 
which serial hippmic acid tests showed some improve- 
ment The impi ovement in hepatic function indicated 
bj the bromsulphalein oi hippuiic acid test was usu- 
all\ apparent in the patient’s physical condition as 
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Tw^enty-two of the twenty-nine cases gave positive 
colloidal gold tests on either the fiist oi on subsequent 
occasions Among the tw'enty-two cases there were 
seven in which the test was oiiginally negative and 
latei became positive The jaundice wms usually of 
less than one week’s duration in these seven cases 
Since the seiial tests were not made at uniform inter- 
\als, it IS impossible to state accurately the time le- 
quiied for the test to become positive, although as 
judged by the time of the appeal ance of the first 
positive test an average period of thirteen davs 
elapsed This change m the test did not parallel the 
clinical course since in all but one case the icteiic 
index had decreased considerably by the time the test 
became positive 

Bi omsulphalein tests w^ere usually not done until the 
icterhs had laigelj’ disappeared, because of the known 
maccuraev of this teat in the presence of an appreci- 
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CIRRHOSIS 




COLLOIDAL GOLD 



POSITIVE- 27 coses 

NEGATlV/E— 3 coses 

BROMSULPHALEIN 

EXCRETION 

ABNORMAL 

15 

0 

NORMAL 

2 

1 

HIPPURIC ACID TEST 

ABNORMAL 

13 

0 

NORMAL 

i. 

1 

SERUM PROTONS 

ABNORMAL 

20 

£ 

NORMAL 

z 

1 

PROTHROMBIN TIME 

ABNORMAL 

10 

1 

NORMAL 

2 

0 

CONFIRMATION 

AUTOPSY 

9 

2 

OF , 

BIOPSY 

1 

1 

DIAGNOSIS 

OPERATION j 

2 

0 


^Underscored figuiBS indicote vonont resi^ 


Table I The lesults of the colloidal gold test m hepatic cirrhosis 
as compared wnth other indices 


well as m the levels of seium pioteins, hemoglobin, 
and eivthiocvtes Seiial colloidal gold tests m these 
and fifteen othei cases did not return to normal in 
any instance In agieement with Gray we found insuf- 
ficient evudence to indicate that alterations in the de- 
gree of ahnoimality of the colloidal gold test can be 
intei preted clinicallv Theiefoie, onlj a letuin to 
normal is considered significant 
Acute and suh-acide hcpahtis There weie twentj- 
nine cases in this group, in five of w'hich the clinical 
diagnosis was confirmed bv autopsy oi biopsv (Table 
III) The tjqies of hepatic present vveie as follows 
Acute catairhal jaundice, ten cases, toxic hepatitis, 
ten cases, acute hepatitis secondai-j to gall bladdei 
disease, three cases , acute oi sub-acute v ellovv atrophy, 
two cases, Weil’s disease, two cases, suppurative 
hepatihs, two cases In twenty of the cases an average 
of 4 8 tests were made duung an average period of 
23 7 da>8 

l ^ 


able degiee of jaundice This probably explains the 
fact that five of the six cases gave negative tests 
Hijipui ic acid tests vveie done m thiiteen cases wnth 
positive lesults in eight The aveiage value of the 
icteric index at the time of the positiv^e tests was 75, 
wheieas the average icteiic index at the time of the 
noimal hippuiic acid tests wms 17 This illustiates a 
close lelationship m these cases between the seventv 
of the jaundice and ahnoimality of the hippmic acid 
test The hippuiic acid excietion leturned to noimal 
in two of three cases in which serial tests vveie done 
A reversal of the colloidal gold reaction fiom posi- 
tive to negative occuned onlv twuce in the tvventj 
cases with seiial tests We have othei evidence to 
indicate that this test maj lemain positive foi long 
peiiods of time following an attack of acute hepatitis 
Not included in the present series aie the colloidal 
gold reactions of the blood seia of twenty-seven 
patients at the Lapeer State Hospital These patients 
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were obseived bi Di Kenneth McLeod during an epi- 
demic of catarrhal jaundice which occurred in the 
latter half of 1939 He kindh sent samples of their 
blood in Jnnuai\, 1941 Although these patients were 
stated to haie no snnptoms or physical signs of le- 
sidual hepatic damage, the colloidal gold reaction was 
positue in twehe instances Fom patients with posi- 
tive colloidal gold tests (and one with negative) had 
nonnal bromsulphalein tests 
Anothei patient had been in Receiving Hospital 
fi-om Novembei, 1937, to Maj, 1938, suffering fiom 
toxic adenomatous goiter, severe acute hepatitis and 
peripheial neuritis His brorasulphalein test retuined 
to noimal bv March, 1938 The hippuric acid test le- 
mained abnormal at this date, but was noimal in 
August, 1918 In December, 1940, both the brom- 
sulplialein and hippuric acid tests were normal, 
whereas the colloidal gold test was lepeatedh positive 
At this time although the patient had no complaints 


V 0LUM6 10 
NUMBrt 0 

Crete anv hippuric acid on two occasions, and a plasma 
cholesterol level of 12G mg per tent 
In two cases the onginallj negative colloidal gold 
test later became positive In one patient vnth chole- 
dochohthiasis the test became positive coincidental! v 
with an increase in jaundice due to a complicating 
sub-hepatic abscess The other patient had entered 
the hospital because of jaundice following the fifth in- 
jection of neoai-sphenamine. WTien first studied he 
presented a clinical picture tvpical of the syndrome of 
intrahepatic biliary obstruction described by Hanger 
(6) The plasma cholesterol level was G86 milligrams 
for each one hundred cubic centimeters, the serum 
phosphatase was 17 Bodanskw units, the differential 
count of the leucocvdes of the blood showed ten per 
cent eosinophiles, the stools were acholic, and the 
urine contained onlj traces of urobilinogen At this 
time the colloidal gold test was negative on two de- 
terminations The jaundice disappeared after about 
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Table 11 Clinical diagnoses, lesults of other tests, and remarks con 
ceming cases wnthout evident hepatic disease in which the colloidal 
gold test was positive 


lefemble to the Iivei, and was apparentlj in good 
health phjsical evamination revealed enlargement of 
the spleen 

Obstri/ctne jaundice The clinical diagnoses in six 
cases were as follows Obstruction of the common bile 
duct due either to carcinoma of the head of the 
pmereas or to chronic pancreatitis, carcinoma of the 
pancreas, carcinoma of the stomach with biliarv tract 
obstruction due to metastatic involvement of Ijunph 
nodes, choledocholithiasis, choledocholithiasis compli- 
cated bj a sub-hepahe abscess, and arsenical hepa- 
topathv of the tvpe described bj Hanger (G) The 
clinical diagnoses were confirmed by operation in three 
cases and bv autopsj in one (Table HI) 

The colloidal gold test was originallv negative in five 
cases and positive in one The latter, a case of carci- 
noma of the pancreas in which jaundice had been 
present for several weeks, presented features of severe 
complicating hepatic damage such as failure to ex- 


two months, but recurred three months later following 
re-administration of arsphenamine when the entire 
picture was that of the usual tvpe of arsphenamine 
hepatitis woth decreased plasma cholesterol, urobilin 
present in the stools, and increased concentrations of 
urobilinogen in the unne The colloidal gold test was 
then positive Unfortunatelv, permission for a biopsv 
of the liver was not granted 

Hippuric acid tests were positive in three instances, 
in two of which the colloidal gold test was negative 
Pnmory and metastatic caicinoma of the liver Of 
the eleven cases in this group, two were primarv and 
nine metastatic In six cases the clinical diagnosis 
was confirmed bj autopsj or pentoneoscopic biopsv 
(Table lU) The colloidal gold reaction was positive 
in seven, including both cases of pnmarj carcinoma, 
in six of these either a bromsulphalein or hippunr 
acid test or both were performed and were positive in 
all instances 
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The colloidal gold j-eaction was negative in lom 
cases In these the biomsulphalem test was done in 
two instances w'lth one positive and one negatne le- 
sult One hippuric acid test was positive Autopsy in 
two of these cases showed relatively few caicinoma- 
tous nodules m one, but extensive metastases in the 
other 

ihsccJlaneoits hepatic diseases The natuie of the 
hepatic disease in each of the foui cases w'as pi oven 
by microscopic study of the livei (Table III) The 
colloidal gold reaction was positive in each of two 
cases m which the pathologic diagnosis w'as acute 
tubeiculous hepatitis It was lepeatedly negative in 
a third case of geneialized miliarj tuberculosis in 
which the livei contained numeious tubeicles The 
fourth case was one ol seveie lipoidosis of the Iner 
occurring in a patient suffering also from chionic 
alcoholism The liver was ven fatt^ and gieatly en- 
larged, weighing 2860 grams The colloidal gold test 
W'as negative, a bromsulphalein test was positive 
Cardiac fatlui c with passive congestion of the liver 
The colloidal gold test was positive in eight cases and 
was negative in twenty-thiee w'lth hepatomegah due 
to cardiac failure Four patients with negative col- 
loidal gold tests came to autopsj (Table III) The 
livers of two showed maiked passive congestion, and 
the other two weie essentialh normal Tw'o fuithei 
patients belonging to othei gioups had the incidental 
finding at autopsj of slight passive congestion of the 
hvei The colloidal gold test was negative in both 
One patient with a positive colloidal gold test came to 
aufopsv The livei showed n model ate degiee of 
chionic passive congestion 

Theie was no recognirable lelationship between the 
scveritj or duration of the caidiac failuie and the re- 
action of the test Of six patients suspected of having 
cardiac cirrhosis three had positiv'e and thiee had 
negative tests Theie was also no consistent iclation- 
'■hip among the lesults of the biomsulphalem, hippunc 
acid and colloidal gold tests The bromsulphalein test 
was porfoimed in thiiteen cases with foui positive 
and nine negative results The hippunc acid test was 
perfoimed in eight cuises with foui positive and foui 
negative results 

Hepatic disease of indcteiminatc type This group 
twentj-four in number, is composed of cases with 
ehmeal or laboratoi"j evidence of hepatic damage, the 
exact nature of which was indeteiniinate oi difhcult 
to classifv Among the eighteen miscellaneous cases 
with positive colloidal gold tests there weie thiee of 
sicklc-cell anemia, two of hv'perthv roidism complicated 
bv cardiac failure, and one each of congenital hemo- 
Ivtic icteius, pernicious anemia, beribeii tubeiculous 
pulj scrositis, tuberculous peiitonitis, malaiia, and 
othei diseases ^\Tllle main of those c ises weie inter- 
osting diagnostic problems, psiticularlv as to the tvpe 
of hepatic involvement the indeterminate mture of 
this negates the value of further comment One patient 
suffering from mjxodemn, exfoliative dermatitis, and 
latent svphilis came to .lutopsv Mild fattv meta- 


morphosis of the liver was found The colloidal gold 
test was negativ'e 

Acute and chionic cholecystitis There were tw'entv- 
one cases in this group, in twelve of which the diag- 
nosis was confiinied by opeiation A mild degice of 
hepatitis W'as piobably present in some patients as 
indicated bj the fact that the icteiic indices were 
above 15 in nine cases, but not above 30 m anj case 
This degree of jaundice is common enough among 
patients with cholecystitis so that it does not seem 
necessaij to considei it as a complication One patient 
was found to have a common-duct stone, and the livei 
of anothei patient vv'as slightly enlarged, otherwise 
the disease found at opeiation w'as limited to the gall- 
bladder 

Theie weie onlv two cases in winch the colloidal 
gold test was positive Appaientlj uncomplic ited 
chionic cholecv stitis was pieseiit in one, and calculous 
cholecjstitis was piesent in the othei 

Patients nilhoiit evident hepatic disease This 
group, numbeiing ninetj, is composed of patients who 
showed neithei clinical noi anv of the usual laboraloiv 
evidences of hepatic disease Although icteric indices 
weie done in nil cases, onlv twentj'-six patients had 
bromsulphalein and oi hippunc acid tests 

The colloidal gold test was negative in seveiitj-six 
cases Included in this group aie Ten cases of 
miscellaneous tjpes of mild acute infections, six cases 
of svphilis, five cases of pulmomiv tuberculosis, five 
cases of malignant neoplasms two cases of acute 
iheumutic fevei and one case each of aisenieal deimi- 
titis, deimatitis venenata, infectious mononucleosis, 
and pohcv'themia vera These cases aie mentioned 
chieflv because, in seveial instances, similar diagnoses 
were made in patients who had unexplained positive 
colloidal gold tests In addition theie were three cases 
of chronic gJomei ulonephiitis, in two of which the 
latios of serum albumin to seium globulin expressed 
in glams poi one hundred cubic centimeters vveic 
25 18 and 26 20 In one case of multiple mveloma 
with vvidesproad amvloidosis of the muscles the serum 
albumin and globulin values wcie 3 5 and 12 grams 
1 espectivelv 

Table II shows the diagnoses and lesuIts of broni- 
sulphaJein and hippunc acid tests in the fourteen 
cases in which the colloidal gold test was positive It 
should be noted that seven patients had sj^philis, and 
two of these had leceived injections of neoarsphona- 
mino a few weeks befoie Eiglit patients had ap- 
pieciable amounts of fever, fiequentlv of long du- 
lation 

Autopsy and biopsy mataial In thiilj'-nine cases 
included in the preceding gioups the livers were 
studied pathologicalh. thii tv -throe at autopsj, and six 
bv means of suigical biopsj Table III shows data ob- 
tained in these cases 

It IS of mteiest to note the behavior of the colloidal 
gold test when these c.ises are divided into four groups 
according to the amount of patliologicalJj denion- 
Miable hepatic d image'— seveic moderate, slight and 
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Tahle III 


Data ni pathologically studied cases 


Group 

Case 

1 No 

1 

1 Clinical DlapTiOTU 

I atholojriral Description 
of Ibe J her 

CJoll 

Oo/d 

Brom. 
RetenL 
J 7c 1 Hr 

♦HIpp 

Acid 

Other Teals 

HfpatJc 

cirrhmfs 

1 1 

I 

[Portal clrrhofli* 
iKuptured oesophaCTai rarlx 

WeiRht 1840 G Advanced 
portal cirrhosis 

548 

20 

1 44 

Serum albumin G ^ 

Servnn jjJohulIn 2.1 G 



Porta! cirrhoai* 

ehrht 070 C Chronic hepn 
titla (atypical cirrhosis) with 
onraniilnf: focal jiect\isLi 

532 


ooo 

Scrum aJb 1 9 a ^ 
Serum jclob 3 6 C ^ 
Prothrombin time 24 sec 


3 

iHepnUc oIrrho*l* 

Calculoua cholec>’*Utt 9 
Uronchopncumonln 

Weight 2230 C Advanced 
jKirtal elrrhosb* 

533 

1 

1 

} 

1 4 

Serum alb t.6 Q ^ 
Serum pkib 2.4 G ^ 
Prothrombin time 16 4 sec. 


A 

Portal clrrhu»la 

I aorlaitiff 
jIJitoTit ayphlll* 

eiRht I860 G Advanced 
portal cirrhosis 

553 

^ 20 

i 

2,60 

Serum alb 8.1 G 

Serum Blob 8.S 0 
Prothrombin time lS.6 sec. 


^ 5 

Portal clrrhoaia 

1 

i\ eicht 2020 C Advanced 
portal cirrhosis 

553 

I 20 

0994 

Scrum alh, 3 1 G ^ 
Serum dob SA Q 
Prothrombin time 29 see 


f 

i 

Portal cirrhoei« with mplurod 
o«i phaponl rarlx 

\^eUrht 2100 0 Portal cir» 
rhosis. Very little normal 
appearintr hepatic (teaue 
Advatveed fatty metamor 
phosls dbrotis connective 
tissue increase and bile duct 
proliferation 

222 

1 

1 

1 

i 

1 

Serum alb 2.6 G 

SetTitn clob Z.0 G 


“ 

Portal cirrhosis with aseltca 
super imposed ncute hepatitis 

Hobnail liver Great Increase 
in periportal connective tissue 

543 

t 

I 


Icteric Index 31 


N 

Chronic rheumatic heart 
idlsease with mltml stcnoala 

Passive confrestlon with ex 
tensive central necrosis 

Low KTado portal cirrhosis 
LWer welpht 2280 G Cots 
with dbroQs resistance 

432 

1 


Icteric index 21 


9 

Portal cirrhosis 

Hjrper(en*i'*e cardloNasculnr 
disease 

Advanced portal elrrhosU 

553 

1 

35 




in 

Chronic ebolecystitU and 
eholellthiojtis 

Hepatic cirrhosis — mixed 
portal and toxic 

i 553 

1 

1 



Trotbrombin time 1S.6 sec 
Senna aJb 1* G ^ 

Serum Blob G 


n 

Cartllo-vascular irPhlHs 
Carcinoma of colon 

T ortal cirrhosis frrade 2 (on 
basis 1-4) Chronic perl 

1 hepatitis 

322 



Protbrorohln time I* sec 
Swm alb 5.9 G 

Serum Blob 1 9 G ^<9 


12 

1 

I ortal cirrhosis potsiblp with 
complleatfnK primary hepatic 
carcinoma 

Biopsy Chronic hepatitis not 
itypieaUy porta! cirrhosis 
Malicnant neoplasm not 
definitely ruled out 

543 

1 

322 ® 

40 1 

1 

i 

1 6 1 

1 

Prothrombin time 17 sec, 
Sernro alb 2JJ G. 

Serum tlob 32 G 


13 

jChronie calculous 

Icholecrititie Chronic 
|hepntitis Alcoholism 

1 Biopsy Cirrhosis Lobular 
^tissoe not cspeelaQy damaced 

\ 

I 

) 

0 

3 16 

Serum alb 4,0 G % 

Serum clob 2,0 G 

Acuto and 
aab*acute 
^<?patttls 1 

14 

Pneumococeic pneumonia 

Toxic hepatitis 

[liver essentially normal 

i 

222 


1 ns 

Icleric Index 26 Urine 
alb trace. Sp frrar 1 Or 
Blood urea not done 

j 

i 

1 

1 IS 

1 

16 

1 n 

18 

[Carcinoma of the stomach 
'PoImonnr> abscess and 
Irmprema 

1 

1 Acute bacterial endocarditis 
dua to streptococcus 
hemolytlcus 

i Acute bacterial endocarditis 
due to staphylococcus aureus 

Chronic calculous choiecjstUU 
Ganirrene of Frail bladder 

[Toxic hepatitis 

I 

1 Heavy inftlUatlon of poly 
tmorphonuelear ceUa In the 
vul>*eapsular area about the 
portal spaces and extendlns: 
out into the lobules Frank 
necrosis of Hver cdU is 
present In ontr a few amall 
areas 

Numerous areas of praylsh 
necrosis up to 6 0 njxm in 
diameter (Abscessea aL*o in 
myocardium kidneys, spleen) 

Biopsy The hepatic cells near 
the capsule have a pronular 
appearance and are under- 
(Toinc hjdroplc chanire 

Chronic peri hepatitis 

433 

232 

in 

533 


] 

Icteric Index 61 6 

icteric Index 9 

Icteric index 58 

Prothrombin time 23 see 

MiscellaneouB 

hepatic 

disease 

19 

1 

20 1 

1 

21 ! 

1 

1 

Generallxed miliary 
iubcxcuilosla 

Tuberculosis of the spleen and 
Hrcr 

Latent syphilis 

Bilateral bronchopneumonia 
(autopsy showed swmte 
Kenerallted mUlary Lb) 

Acute tuberculous hepatitis 

Operative biopsy Acute 
tuberculous hepatitis 

Microscopic section shows 
numerous mlUary tubercios 

443 

682 

522 


2.64 ] 

(later) ! 
1 15 : 

] 

icteric index 16 

5erum alb 4 1 G % 

Berom slob 2.8 G, 7[> 

Icteric index H 
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Table III Continued 
T)ata w patholofftcalljf t^tndtcd cases 


Group 

Case 

No 

Cllnunl Dlnpnosls 

! 

PntholoKieal Description 
of the Liver 

CoU 

Gold 

Brom 

RclonE 

I Hr 

•Hipp 

Acid 

Other Tt«its 

Mli^coIUncooj* 
hepatfe- 
dlfcaee 
(coni ) 

zc 

rn.>bRble hcpntJc clrrhosla 
Chronic nlcohoK^m 

Uciffht 2S50 G Severe Jlpol , 
dfksla with some Intralobular 
necrosis Some Increase in 
the amount of portal con- 
nective tissut 

222 

2S 


Prothrombin time 16 

Icteric index 1C 

'VeorliW'ro of 
liver 

2^ 

Cnrclnomn of the Rlomnch 
with hopntir mi,lnrln?*e< 

^^clpht ir»h0 G Scvcml j 

yellowish white podulet | 

iarpe^'t 4 0 cm In dlumctcr \ 

bhx or i>\x Binnller nodules ; 

Adonocnrelnomn prude 2 j 

223 



Icteric Inilcx 3 5 


24 1 

Cnnlncmn of the atomnch 
with hepatic mclnj^tnuca 

lOver the surface and throuph 
out the entire pnrcnchvmn nn. 
multiple small nodules up to 
! 3 0 cm in diameter 

222 

10 




25 

Crixinomn of the breoat with 
hepntle T«<'ta*;ta«ca 

iWelpht 3470 C Carcinoma- ; 
itous nodules practically re- 1 
[place all hepatic tissue i 

55R 


0 511 

IctcriL Index 24 


2G 

Crtrcinuma of Ihi IImt 
prohnhb melnatatic pcwwibly 
primnrj Ijitcnl aMihltlrt 

I^rimarj carcinoma of the j 

liver hepatoma l>pv ■ 

1 

B12 

15 

3 3 

2 05 

1 C2 

Icteric index 21 

Prothrombin time 18 sec 


07 

Camnomn of tht colon with 
hrpntic 

Pcrltoneoscoplc biopsy 

Sovernl nodules In both lobes! 
! Adenocarcinoma prndc 1 

432 

15 

2 2 



23 

Uiimllr cirrhoiila with puper- 
IwpoKOff prlmAO enremomn 

IWeipht 3000 G nepatomn 
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none Severe hepatic damage mn\ be considered to 
ha\e been present in se\enteen cases (1-7, 9, 10, 12 
19, 20, 22, 24-26, 28) In fourteen of these cases the 
colloidal gold test was positive, and in three it was 
negative A moderate degree of hepatic damage is 
considered to have been present in eleven cases (8, 
11, 15-18, 21, 27, 30, 31, 36) In five of these cases the 
test was positive, and in six it was negativ'e Slight 
hepatic damage was present in seven oases (13, 23, 29, 
33, 37-39) The colloidal gold test was positive in one 
and negative in six An essentiallv normal liver was 
present in foui cases (14, 32, 34, 36), and the test was 
negative in all 

A summarj of the pathological findings in cases in 
which the colloidal gold test was negative reveals that 
there were three cases with marked hepatic damage 
(one each of advanced portal cirrhosis, severe lipoi- 
dosis, extensive metastatic caicinoma) , six cases with 
moderate hepatic damage (moderate jiortal cirrhosis, 
two cases of purulent hepatitis secondarj to acute bac- 
terial endocai ditis, and of marked passive congestion 
of the liver secondarj to cai-diac failure, one case of 
miliarv tuberculosis wnth moderate hepatic involve- 
ment) , and SIX cases with slight hepatic damage (one 
case each of hepatic cirrhosis, metastatic carcinoma of 
the liver, mild fattv metamorphosis, cloudj swelling, 
and two cases of slight passiv'e congestion) 

It is also of interest to note the comparative be- 
havior of the biomsulphalein and hippunc acid tests 
in these cases Among the twentj cases with positive 
colloidal gold tests biomsulphalein tests were done in 
seven and were alwavs positive Hippunc acid tests 
were done in ten cases and were all positive except for 
the first test in one case which was negative at a time 
when the colloidal gold teat was positive The subse- 
quent hippunc acid tests showed progressivelj' in- 
creasing amounts of functional impairment 

Among the nineteen cases with negative colloidal 
gold tests bromsulphalein tests were done in six with 
two positive and four negative results The positive 
tests were in patients with marked hepatic involve- 
ment Two of the negative tests occurred in patients 
with alight hepatic involvement, and two in patients 
with no hepatic involvement Hippuric acid tests were 
done in five cases with two positive and three negative 
results The negative results occurred in two patients 
wnth slight hepatic involvement, and in one with a 
normal liver The positive tests both occurred in cases 
in which the liver was anatomicalh normal Clinical 
circumstances in both of these cases were suggestive 
of at least functional hepatic damage 

Normal malex The subjects in this group were 
twentj -five medical students or faculty members who 
gave no historv of hepatic disease and who considered 
themselves to be in good health The colloidal gold 
test was negativ e in all 

COMMENT 

It often has been emphasized that the best index of 
the status of the liver is obtained bj measuring as 
manv of its functions as possible Stnctlv speaking 


the colloidal gold reaction is not a liver function test 
since it does not tneasure quantitativeh anv known 
function of that organ, however, the livei plajs an 
important part in the mnnufactuie of serum proteins, 
and it is apparentlv their alteration in hepatic disease 
which is responsible for the inci eased flocculation of 
colloidal gold solutions Our data agree with Gray’s 
in indicating that neither a quantitative alteration in 
total protein nor a change in albumin/globiilin ratio h 
primarily lesponslble for this phenomenon since these 
determinations were normal in some cases wnth a posi- 
tive colloidal gold test and were abnoimal in some 
cases wnth a negative colloidal gold test Graj fl) has 
reviewed the evidence pointing toward a qualitative 
change in the globulin fraction as the probable cause 
of positive colloidal gold reactions 
A further comparison between Grav’s and our data 
reveals similarities and differences In both series of 
cases there was a high incidence of positive colloidal 
gold reactions in hepatic cirrhosis, howevei, we found 
three such cases in which the test was negative, 
whereas it was positive in all of Gray's cases The 
incidence of positive tests was defimtelj lower among 
our patients with acute and sub-acute hepatitis. The 
tendencj toward negative testa among our patients 
with earlv or uncomplicated obstructive jaundice is in 
accordance with Graj’s results in similar cases In 
carcinoma of the liver we also found that positivatv of 
the test usuallj depended upon the e.xtent of the 
hepatic involvement, however, one of the negative 
tests occurred in the presence of extensive diffuse neo 
plastic disease of the liver (Case 24, Table HI) The 
one recognized instance of severe lipoidosis of the 
liver, so diagnosed at autopsj (Case 22, Table III), 
was associated with a negative colloidal gold test 
while in Grav’s two cases with pathologic findings of 
marked fatty degeneration of the liver the colloidal 
gold test was positive Our group without evident 
hepatic disease showed a 16 6% incidence of positive 
colloidal gold tests whereas in Graj’s group with 
various extra-hepatic diseases the test was positive in 
onlv 2 6v(, however the two groups are differenth 
constituted We included patients wnth svphilis, but 
without evndent hepatic disease, whereas Grav ex- 
cluded all patients with svphilis because of his sus- 
picion that this disease maj alter the reaction between 
the blood serum and colloidal gold solutions e had 
thirteen patients with syphilis but without evident 
hepatic disease, in seven of whom the test was posi- 
tive Further a larger proportion of our group 
suffered from febiile illnesses which were frequentlv 
of long dmation, and which mnv have resulted in dis- 
turbances of hepatic function which were not evident 
dinicalh and were not reflected in other laboratorv , 
tests We have observed the rather frequent oc- 
currence of positive colloidal gold tests among patients 
suffering from pneumococcic pneumonia (unpublished 
data) Of one hundred six such cases, the first col- 
loidal gold test was positive in fourteen, in twenlv 
eight others it became positive subsequentlv , and in 
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sixtj-four cases it lemained negatue Howevei, m the 
last group the a\erage number of tests obtained (3 3) 
was smallei than in the second group (4 2) The eti- 
ologj and clinical significance of po8iti\e colloidal gold 
tests in febnle illnesses remains unestablished, but %\e 
feel that for the present these instances should be con- 
sidered as unexplained positive reactions rathei than 
as false positive reactions 

Certain obseiwations regaiding the behavior of the 
colloidal gold test in serial deteiminations aie of intei- 
est The tendenci ol this test to remain positne in 
cirrhosis and in acute hepatitis after biomsulphalein 
or hippurjc acid tests have retained to normal has 
been mentioned With the exception of the cases of 
cntarihal :iaundice occuiiing at the Lapeer State 
Hospital and the one case of toxic hepatitis, the pei lod 
of obseivntion has been too shoit to ciitically evaluate 
what mav be an impoitant index of the pei’sistence of 
hepatic damage On the othei hand, we hav^e enter- 
tained the entuelv speculative idea that abnoimal 
serum proteins oi protein-lmked substances mav be 
formed during episodes of hepatic disease and then 
in some instances, peisist foi long penods, as in the 
case of ceiiain immune bodies 

The finding that the colloidal gold test is fiequenth 
negative earlj in the course of hepatitis, becoming 
positive sometimes sftei a considerable inteiv'al, im- 
' pcses definite limitations upon its usefulness as an 
aid in the diffeiential diagnosis between hepatitis and 
obstiuctive jaundice, since it mav behave similailj in 
both 

Since the numbei of biomsulphalein and hippuric 
nud tests was consideiablv smaller than that of the 
colloidal gold tests, .in exact comparison of then sensi- 
tivitv cannot be made Analv^sis of the gioups with 
well-defined tjpes of hepatic disease leveals that in 
certain instances the colloidal gold test was positive 
w’lien biomsulphalein oi hippuiic acid tests weie nega- 
tive but that the leveise situation also occuiied with 
appioximntelv equal fiequencv In the piesent senes 
there lb no definite ev idence that the colloidal gold test 
lb moie sensitive than the othei tests emploved In 
the gixnt majorit) of cases of well-defined types of 
hepatic disease, the tests agreed This was not tine 
foi the groups wnth hepatic disease of indeteiminate 
tvqie or with passive congestion of the liv'er, in both 
of which there was little con elation betw^een the le- 
bults of the three tests This maj’’ be explained by the 
fact that usually the liver was not as badlv damaged 
in these groups, and that the different functions le- 
fiected by these testa mav not have been unifoimlv 
affected 

The occurrence of negative colloidal gold tests in a 
number of cases in which mild or even moderate 
hepatic damage was found on pathologic examination 
'ihould not be considered to be a condemnation of the 


test, but rathei just another demonstration of the 
great reserve povvei of the liver 

We believe that the "false positive” i eactions found 
by Mateei et al (4) among noimal individuals were 
probably due to differences in then technique, which 
also vitiate the value of a comparison of our results 
wnth theirs We feel that the peifoimance of the test 
piesents no difficulties which could not be surmounted 
by a technician familiar with the behavnor of colloidal 
gold solutions as emploved in testing spinal fluid 

SUMMARY AND CONCLUSIONS 

A senes of 155 patients with hepatic or biliary tiact 
disease, ninety patients vv’ithout evident hepatic or 
biliary tiact disease, and twentj-^-five nonnal males 
vveie studied foi the purpose of evaluating the re- 
action between blood serum and colloidal gold solutionb 
as an index of hepatic disease Pathological exami- 
nation of the livei was performed in thir-tj-nine cases 
The test was positive in twentj -seven of thirtj cases 
of hepatic ciiihosis, and in tvventv'-two of twentv-nine 
cases of acute hepatitis, and in varying proportions in 
othei tv pes of hepatic disease It was infrequentlv 
positive in obstiuctive jaundice and uncomplicated 
cholecystitis Positive reactions weie not encountered 
with seia of twenty-five normal males, but occuried in 
foul teen of ninetj' cases in which hepatic disease could 
not be dernonsti ated by ph>sical examination or bv 
othei laboiatoij tests which were employed Sjphilis 
vv.as piesent in seven of these fouiteen cases and in 
eight, including four of svphilis, theie were appieci- 
able degiees of fevei, fiequently of long dunstion In 
cases of ciiihosis and acute hepatitis, the test usually 
lemained positive after bromsulphalein and hippuiic 
acid tests had become negative In w’ell-defined 
instances of hepatic disease it was occasionally posi- 
tive when the lattei tests were neg.itive, although the 
reverse situation also occuiied The test was negative 
in nine instances in which theie vvei'e pathologic 
findings of maiked oi model ate hepatic damage, and 
in SIX instances in which slight hepatic pathologj' w l': 
piesent On the other hand, it was negative in each 
of foui cases in which pathologic examin.rtion revealed 
a normal liver 

It IS concluded that although in oui cases the tc^l 
was not exceedingly sensitive in most cii-cumstances, 
both its persistent positivity in ciiihosis .and hepatitis 
and Its positivitv in certain febrile diseases in which 
other tests of liv'er function maj be negative vvarr.ant 
further investigation 

We gratefully acknowledge our indebtedness to Com- 
mander O A Brines, U S N (foimerlj Attending Pa- 
thologist of Receiving Hospital) for his reviewnng of the 
pathological material, to Dr Gordon B Mjers, Professor 
of Medicine, Wajne Universitv, for helpful advice and 
raggestions; and to Mrs Virginia W^ceks and Mrs Camille 
Hvibel for generously given technical assistance 
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Primary Constipation Treatment* 

Du 

DA\ ID C DITMORF, M D , 

IIOSTOV MAISACIIUSl'TTb 


INTRODUCTION^ 

A SIMPLE classification of constipation and i 
rational proRiam of treatment is the subject of 
this paper CD The average physician, vnshing to in- 
crease his knonledge of the subject, quickly' becomes 
aware of the confusion which e-dsts and soon discon- 
tinues his investigation As an easy solution of his 
problem he prescribes some proprietary remedy which 
for a time produces results, and thus creates a nation- 
wnde market for oils and laxatnes, the so-called health 
foods, and other products of purely' commercial manu- 
facturers 

A careful anahsis of our case histories shows that 
constipated patients fall naturally into one of three 
groups First, the group where the condition is voi 
caused by disease. This is the principal theme of our 
paper and is refeired to as Primary Constipation 
Second the group where the condition is caused by 
disease And Third the group yvhere the condition is 
not caused by disease, but where it is aggiavated bv 
disease The last two are to be considered adjunctue 
to our theme, and should be discussed separatelv, each 
under its own text, at some future time 
The diagnosis of Primary Constipation presupposes 
1 most careful history and examination It hardly 
seems necessary to emphasize that any condition 
which may tend to irritate the anal ring, thus causing 
the sphincter to contract abnormallv, is a definite 
factor in the cause of constipation (2) Anal fissure, 
hypertrophied papilla, repeated exTernal thrombosed 
hemorrhoids, and protruded or protruding internal 
hemorrhoids are fiequent offenders It should be re- 
membered, too, that simply removing gross lesions 
may not mean that the spastic anal sphincter will re- 
lax, a moderate dilation may be necessary (3) Re- 
gardless of the age of the patient, pain (howeyer raiid 
or severe), blood or pus (yvhether just a tiace or in 
copious amount), mucus in perceptible quantity, or 
sudden change in boivel habit indicate the presence of 
pathology X-ray diagnosis of spastic or atonic bowel 
mav be ignored (4) 

After necessary studies have been made and all 
organic trouble has been eliminated, we are justified 

♦From tie Department of Proctolocy Boatoo Unlvenlty School of 
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m making a diagnosis of Primary Constipation and 
proceeding yvith treatmeni Adequate fluid intake, 
adequate food intake, adequate saline intake, chemo- 
therapy and expert supervision are the necessarv 
armamentarium. 

DISCUSSION 

Advice to patients to drink six to ten glasses of 
yyater daily has proyen a failure in such a high per- 
centage of cases that even the usually consenative 
editorial department of one of our largest and most 
respected journals recently yvrote disparagingly of its 
efficacy (6), and Alvarez thinks he has seen it do 
actual damage (6) The truth is that we ha\e in water 
a most useful adjunct in the treatment of constipation 
(7), but have failed to use it to the best advantage. 

In the first place, it renders the bowel content more 
fluid, and therefore more easily pushed along by peris- 
taltic action It IS this property, generally recognized, 
yvhich has in the past motivated the phvsidan when 
prescribing fluids Poor lesults haye followed because 
one glass of water taken at half hour or hourly inter 
yals disappears from the boyyel so quicklv in mnnv 
cases that only' the proxima! portion of the fecal 
stream is affected Proof of this is frequently obseryed 
in the hard, dry, impacted feces palpable in the 
rectum, in spite of the fact that the individual is 
drinking quantities of water daily On the other hand, 
the patient mav not absorb rapidly, and the conse- 
quence IS n continual arrival of liquid in the rectum 
and a resulting diairhoen (8) 

The second property of yvater is that it aids in pro- 
viding bulk and thus stimulates peristalsis (9) Thi«> 

IS a less important action, and when given by mouth 
we cannot depend upon it because the fluid is in most 
cases quickly absorbed Foods which form bulk are 
more dependable 

The third and most important action of water used 
in the treatment of constipation is its property of 
carrying everything with it, if a sufficient quantity is 
applied over a short period In other words, the force 
produced is in direct proportion to the elevation of the 
reserv'Oir supplying the liquid and the quantity availa- 
ble It vanes inversely with the size of the lumen of 
the conveyer and the amount lost on the way to the 
rectum 

Unfortunately, as previously indicated, individuals 
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vary in their abilitv to absoib fluids fiom the bowel, 
so that no definite quantitj can be established as just 
the proper amount needed in every case We have 
found, however, that four oidinary glasses of W’ater, 
or approximately one quart, given m divided doses be- 
fore breakfast, ovei a peiiod of not more than one- 
half to one houi, is usually sufficient, and that in manv 
cases onlj one, two, or thi ee glasses are necessary We 
would, therefore, make this the first requiiement in 
the treatment of constipation 
Patients are frequently astonished that they should 
be asked to drink so much watei befoie breakfast, but 
an\ sensation of fullness is absent oi quickly disap- 
peais, and thev are happi when prompt and satisfying 
results are obsen'ed Indigestion oi flatulence, and, 
of course, nictuna, do not occui As Alvarez has ob- 
served, diarrhea may develop (10), but that is not a 
problem since rt means only that too much wuiter has 
been taken, and the condition is coirected when the 
intake is reduced We simplify the intake pioblem so 
that little or no extra time or effort is consumed in 
performing the morning toilet The patient is told to 
take the water from the cold faucet, inasmuch as 
manv hesitate to drink from the ordinal y waim 
storage tank and anv effort to obtain fieshly heated 
water is time-consuming and after a short while be- 
comes a burden Also, fluids leave the stomach im- 
mediately (11) and temperatures are quickly equalized 
fl2), so that for oui purpose cool water is probably 
as efficacious as warm water It is emphasized that 
all the water should not be taken at one time, because 
few would follow such advice and fewer still would 
continue it for long 

The second and very important requirement in the 
treatment of constipation is the adequate use of 
residue-producing foods (13) To obtain this, the 
patient is instructed to eat at least two cooked vege- 
tables twice daily It is emphasized that this means 
true X egetables, and anv of them with the exception of 
tomatoes, potatoes, salads, and vegetable soups To- 
matoes are excluded because of the fluid content, and 
potatoes because they are used as additional bulk 
Salads are excluded because most of them ai e cold and 
their bulk content likely to be limited by a small 
semng Vegetable soups are excluded because certain 
individuals will substitute them for an adequate vege- 
table serving In other woids, salads, tomatoes, po- 
tatoes, and vegetable soups must not be substituted 
for cooked, leafy, or fibrous vegetables When the 
patient understands clearlj'^ about eating the two vege- 
tables twice dailj% he is then told to eat anything and 
everything in addition that he desires 
A third and very useful adjunct in the tieatment of 
constipation is additional amounts of oidinaiv table 
salt (NaCl) (14) Alvaiez suggested that if one- 
quarter teaspoonful is added to a glass of vv'ater be- 
fore breakfast, gratifying results are often observed 
(16) In the aever-ely constipated patient we always 
advise its Use, and results aie pleasing The fact that 


an unlimited intake of NaCl is contraindicated in some 
diseases should not piejudice us against its use in 
normal rhdrviduals It should be obvious that certain 
people require more salt than others, and that its use 
simply as a seasoning for foods may be insufficient in 
some cases We havm been under the impression, too, 
that the so-called "constitutionally inadequate” indi- 
vidual sometimes obtains more benefit than is reason- 
able to explain simply because legulanty in bowel 
habit IS established, and have wondered if there could 
be some relationship between this improvement and 
the inciease in well-being fiequently seen when salt is 
given in large amounts to the person afflicted with 
Addison's disease 

The fourth step in the tieatment of Primary Consti- 
pation, and the one having fewei factois in its favor, 
IS the use of (1) laxatives, (2) puiges, (3) lubricants, 
and (4) bulk-producing products — m other words, 
chemotheiapj Laxatives and purges are mentioned 
only to be condemned The so-called bulk-producing 
products have at least thiee disadvantages some seem 
to be nutating, all soon lose their effectiveness (16) 
and, most important of aU, they supply no more bulk 
than can be obtained fiom a sufficient quantity of 
nouiishing vegetables Of the lubiicants, mineral oil 
by mouth seems to be the least objectionable (17) It 
IS inexpensive The individual is raie who enjoys 
taking it, and since it is intended as an immediate 
remedvq the physician is assured of his patient’s co- 
operation Given by rectum, it must be injected by 
means of the filthy bulb syringe or the equally filthy 
enema tip, terminating eventually in the infected, 
fissured, excoriated anal canal, with the attendant 
spastic 01 patulous anus so frequently seen in the 
pioctologist’s office There is also the likelihood of 
habit foimation, which produces the patient who never 
goes through the day without injecting a little lubri- 
cant so that he may pass a nice, soft stool 

We piesciibe mineral oil m tablespoonful doses, 
when needed, to be taken by mouth befoie meals, and 
nevei at bedtime It is needed befoie each meal if 
there has been no pievious movement that day The 
indications aie exact It is not taken before anv meal 
which has been pieceded by defecation Its action has 
been questioned (18) hut it seems logical to assume 
that massage of the bowel by movements of the body, 
and the upright position, favoi its mixtuie with the 
fecal stream and passage distally We have observed 
that a smaller dose, taken befoie meals, will ac- 
complish the same result as a larger dose taken at 
bedtime Leaking and too fiequent movements do not 
occui unless too much oil is being taken, and the 
amount must be cut down until onlj one or two move- 
ments lesult We have seen patients who complained 
of leakage accompanied by fifteen or sixteen bowel 
movements dailv without fecal mateiial In nearly 
every case it is clear that thev are taking ml m excess 
of the requued amount, as evidenced by the fact 
that the lowei sigmoid and rectum are clean, and that 
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no proliminnn prepamtion i") needed for the bir- 
moidoBcopic examination 

SUiMMAUY 

The foregoinjr la an o\enil) program nhich niJI pro- 
dute aatisfactou lesults in the most obstinate coaea 
of Pritnarj Constipation 

In mild cases, pood reaults are frequently obtained 
when the patient is instructed to take onij the water 
and sepetables, or it mas be nccessars to add the salt 
or esen the mineral oil 

In extreme cases, in order to pain the confidence of 
his patient, the phiaician ma\ outline the entire anti- 
constipation propram in the bepinninp, and when he 
finds the patient ha\inp too mam moi omenta he can 
cut down first on the oil then on the salt, and later on 
fluid or diet, but one at a time, until onU one de- 
fecation daili IS lehieu'd 

t er\ frequently, in lonp-stnndinp and obstinate 
cases the defecation leflex has been ao increased (191 
that the indnidual is no! aware that a bowel moxe- 
ment is imminent until preat pressure is exerted 
Therefore when the repimen is first started, he should 
bo told to be on the alert for vague ejmploma of 
fullness in the lectum He may wonder if ho should 
tr\ to have a mocement In case this occurs and it 
frequently does ^oon after the yvatcr has been taken 


he should at least po to the toilet to see what ivill 
happen No straining is needed If ht delays, the 
effect of the yvater mnj be lost and moyement will not 
take place until later in the day, or not at all As his 
habit becomes eatablushed, the threshold of the defe- 
cation rcflev is loyvered and an unmistakable urge 
yvill be present 

The busy family pin mcian may feel that this pro- 
gram IS too inyoUed Ye do not find it so, although 
it IS sometimes necessary to (luestion the patient at 
length in order to find in just yyhat respect instructions 
are aof bciny folloyyed Many persons yyho haye taken 
lixatncs and enemas all their lives seem to take a 
fiendish delight in proyinp their doctor yyrone but we 
haye found that a little persistence and patience giye 
brilliant results in a high percentage of cases During 
the past fne years, prescriptions for laxatnes have 
been almost eliminated in this clinic and in our priyate 
practice 

CONCLLSIONS 

1 Primary Constipation is a term yyhich describes 
adequately that condition yvhich is not secondary to 
disease 

2 Proper mampement of fluids food, salt and 
mineral oil yyill eliminate the complaint in almost 
even case 
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Food Problems of Free China YTiile China is to be 
admired for having had over a period of forty centu- 
ries a somewhat adequate agricultural system, never- 
theless, it 18 known from surv'evs made before the 
Japanese invasion, that China’s food was lacking and 
that the following conditions were prevalent in many 
sections — xerophthalmia, night blindness, urinary 
calculus, hyperkeratosis, osteomalacia, rickets tetany 
avitaminosis C, anboflavinosis, beriberi, pellagra and 
nutritional edemas and enemia Startling increases in 
the incidence of nutritional diseases between 1937 and 
Peart Harbor were found in East China 

Free China’s food problem is complicated by the 
feeding of 14 million men in the armed forces, by the 
care of refugees from the East, by the effects of the 


scorched earth policy and finally by the inflation which 
has raised the cost of liv mg GO fold, or 6 000 per cent 
above 1937 levels The increase in general morbidity 
and especiallv tuberculosis is tragic The middle 
classes are affected as nev er before and the quality of 
food, as well as its quantity, is below normal Dairv 
products are almost absent from the diets, transpor- 
tation is meager and there is no refrigeration for 
perishables Farmers sell rice at high prices so that 
cattle are not fed and there is a dearth of meats, 
poultry and eggs The fact that all vegetables must 
be cooked leads to serious vntamin losses The problem 
of China’s food supply wall have to be met from a 
study of various sections of the country for each has 
its special aspects Three of the food areas are under 
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Japanese contiol and six are free The diets m all 
sections are bulhi , with cereals and legumes supplying 
from 81 to 95 pei cent of the total caloiies Milk and 
dairy products are almost absent, the intake of animal 
products IS ven low, soybeans play a very minor lole, 
not many \egetubles are obtainable, and fruits and 
sugar are present in scarcely noticeable amounts The 
bulk of the diet is composed of ceieals Calcium con- 
sumption IS low The calcium phosphorus ratio is from 
1 4 to 1 6 In some districts of Yunnan iodine is 
scarce and simple goitei affects 25 per cent of the 
population The biunt of the generally poor nutii- 
tional situation is home and evidenced by piegnant 
and nursing mothei-s, growing children, convalescents, 
and wounded soldieis The food problems mil increase 
as the Japanese aie forced out, for they will destroy 
all crops as thej letiie China needs increased pro- 
duction of leaf! vegetables and fruits most suited to 
the specific aieas, inci eased pioduction of soybeans, 
soybean milk, cmd and sprouts, improvement m 
animal husbandry to furnish milk, eggs and meat 
Calcium may be added artificially to foods The rural 
ponds should be stocked with fish to supply Vitamins 
A and D Yeast should be pioduced as a food 
Potassium iodide should be added to the table salt in 
goitrigenous aieas Law should forbid the sale of 
highly polished iice Each major area should have its 
own nutritional lesearch center well staffed by com- 
petent men capable of teaching the people better eat- 
ing habits Ftom Ameiica, China needs now air ship- 
ments of fish h\ei oil concenti ates. Vitamin B-complex 
aud ascorbic acid foi use in hospitals Powdered whole 
milk should be sent in as soon as the Burma Road is 
opened Also dehjdrated pork and othei meats should 
be sent as soon as possible (fiom an oiiginal leport 
bv James Claude Thomson, Professoi of Chemistrj, 
Bniversitj of Nanking, Chengtu, ChinaJ 

Humnn Amino Acid Reqtnrenvents Nitiogen balance 
cannot be maintained in man unless the diet contains 
Iisine and triTitophane, and noimal spermatogenesis 
depends upon the presence in the diet of aiginine 
Characteristic of hsine deficienej is inci eased ex- 
cretion of non-ketone organic acids and symptoms 
of nausea, dizziness and hypei sensitivity to metallic 
sounds Since similai excretion of organic acids occur 
m pneumonia, nephiosis, malnutrition, post-operative 
acidosis, prematuie infants and in iickets, it is 
possible that in such states, there mav be an ab- 
nnrmahtj of lysine catabolism It has been found now 
that methionine also is essential to the preservation 
of nitrogen balance, and the same importance must be 
attached also to the amino acid valine Histadine, 
while essential to the rat, is not essential to man, but 
threonine, leucine, isoleucine and phenj lalamne are 
essential (J Biol Chem , 148 457, 1943) 

A New iteihod for Vitamin Deicmunafton Foi 
this new method consult the article bv Roe and 
Ruether (J Biol Chem , 149 399, 1943) It is said 
fo be ver> accurate and to applv to blood and urine 


Growth Factois in Injuied Cells The rapid growth 
and pioliferation of cells at the site of an injur v has 
long attiacted attention and several investigations 
have indicated the release of growth or pioliferation 
stimulating materials from the injured cells A recent 
experiment in which yeast cells were injuied by being 
subjected to sublethal doses of ultra-violet radiation 
showed that slightly damaged cells elaboiate factors 
which increase all permeability, cause diffusion of 
nonprotein substances through cell membranes and 
svnthesize within the living injured cells a variety 
of nonprotein growth stimulating substances It is 
possible that the pioducts of inflammation mav con- 
tain some of the healing, giowth piomoting principles 
Whether the factors of (Vitamin B-complex oi certain 
amino-acids are of greatest impoi-tance is not settled 
but probably ceitam specific combinations of some of 
both are responsible (Biochem J , 36 737, 1942) 

B-vitamtn Deficiency and Therapeutics By a new 
and simplified method of examining the urine for 
thiamine, nboflavine and nicotinic acid, it is said to 
be possible to state whether oi not the individual has 
a deficiency in these factois Nine out of ten cases of 
diarrhea m children are accompanied bj a thiamine 
deficiencjf Perhaps the National Research Council’s 
recommended daily intake of 1 5 mg of thiamine is 
too high, bj two-thnds (South Med Surg, 103 9, 
1943) 

The Gorti ogentc Action of Calcimn Salts Many ex- 
pel iments have been devoted by many workers to the 
problems of thjroid size and the iodine concentration 
m the thyroid undei conditions in which the calcium, 
as well as the chloride ions in the diet, have been made 
to vaiy Goiters often occur in lime atone areas In- 
ci eased calcium chloiide and reduced iodine in the 
diet may cause a goitiogenic effect Some expei iments 
have showTi, however, that high calcium intake did not 
affect the size of the gland or its iodine content The 
feeding of calcium chloride and viosterol together 
does produce a goitiogenic effect Chlorides apparently 
tend to cause a decrease of the amount of iodine in 
the gland It is felt that while a relative iodine de- 
ficienci 13 the most important piedisposing factor in 
the development of goitei, that an excess of chloride 
represents a second, and posithe factor (J Nutrition 
25 239, 1943) 

Riboflavxne Metabolism It has been shown that 3 
micrograms of riboflavnne per giam of food is an 
optimum amount to obtain maximum effects as judged 
bi giowth curves, length of life, reproductorv cjcle, 
concenti ation of hemoglobin and the weight cuives of 
the offspring The addition of laiger amounts does 
not improve the results This means 0 9 micrograms 
per kilogram-calorie of food is optimal, which is the 
same aa suggested bj' “Recommended Dailj 
Allowances" (0 9 mg nboflavine per 1000 calories) 
(J Nutrition, 25 153, 1943) Riboflavine hastens the 
regeneration of hemoglobin The above figures apply 
to adults, and for voung rata larger amounts are re- 
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quired Experiments to determine the nature of ribo- 
flavine excretion into the mtestme and its absorption 
jfrom different parts of the gastro-mtestinal tract (J 
Nutrition, 25 187, 1943) showed that probably ex- 
cretion IS largely into the upper portion of the small 
gut. The biliary tract probably pla^ s no part in ribo- 
flawne excretion It can be absorbed bj the lower part 
of the small gut. It is destroyed in the large bon el 
A protein diet is necessary for the retention of nbo- 
flavine in the liver (J Nutation, 25 173, 1943) 

lion and Iron Salts in Flour Ennchmsnt Of the 
several iron preparations which are used to increase 
the iron content of bread, ferric phiiate is least effi- 
cacious in bringing about hemoglobin regeneration, as 
judged by feeding these preparations to rats made 
anemic bj the use of a milk diet But sodium iron 
pyrophosphate and also reduced iron \sere efficacious 
It was found that ferric phi’tate -was poorlj absorbed 
The nutritive value of some foods are enriched b\ 
the iron added as a contaminant during the pro- 
cessing, particularly as a result of the abrasion of iron 
containing grinding mills It is not the chemical 
constituents of food that are important but their utili- 
zation bj the bodi In man 1 6 to 3 0 g of reduced 
iron per day are required to gi\e the same therapeutic 
result as is produced bj I g of iron as iron ammonium 
citrate, or bj 0,2 g of iron as ferrous sulfate (J 
Nutation, 26 39, 1943), (Ibid, 13 673, 1937) 

Thiamins in Human Milk It has been recommended 
that in the feeding of healthy infants and children, 
early supplementation with thiamine containing foods 
IS desirable (J A M A 120 913, 1942) Evaporated 
milk when diluted with an equal volume of water con- 
tains on the a\erage about as much thiamine as does 
boiled pasteurized milk and considerabh more than 
average human milk Colostrum contains practicalh 
no thiamine, and the administration of thiamine to 
mothers during labor and after deh\en cuts down the 
time required for breast milk to attain sufficient lei els 
of thiamine. Thus, iihat normally requires 3 or 4 
weeks can be accomplished in nine days Cow's milk 
contains on the aierage twice the concentration of 
thiamine that breast milk contain-s, and aierage evapo- 
rated milk is almost as high Probablj the infant s 
requirement of thiamine is about 0 20 mg daily (J 
Pediatacs 22 43, 1943) It is important that the 
nutritive status of the lactating mother be giaen con- 
sideration 

B-iitamins in Tumor Tissue A study was made 
of the concentrations of several of the B-Mtamins in 
various animal and human malignant tumors and 
these concentrations compared wth those found in 
corresponding normal tissues It vas found that 
gencrallj speaking the \ nines of riboflailne, niacin 
ind pantothenic acid for tumor tissue were relatnel\ 
consustent relatneli low and ivell within the range 
of aalues for norm il tissues It is an open question 
whether the obsened deviations m utamin content 
are in any wav connected with the critical differences 


between normal and tumor tissues (Cancer Research, 
2-739, 1942) (Science, 96 322, 1942) 

Emergencu Livestock Nutrition The most serious 
shortage in animal feeds due to the war, is that of 
protein, particularly sources of animal protein such ns 
fish meal, tankage meat scrap and dried milk. So\- 
beans are being produced in quantity but there is 
available insufficient processing equipment needed to 
render sovbean protem suitable for livestock feeding 
Carbohv drates and fats are on the decline 'There is 
no shortage of calcium but the lack of bonemeal bnngs 
a lack of adequate phosphorus Alfalfa production in 
1942 was off and hence pasture must be used to obtain 
good Vitamin A The liberal use of protein feed.« is 
discontinued generally Oil meals are used as a supple- 
ment to cereal grains Possibiv lack of protein feeds 
may cause increased susceptibilitv to disease and the 
Veterinarj authorities are carefullj watching for this 
( J Am Vet Sled Ass’n , 102 217, 1942) 

Vitamin C and Experimental Hepatic Damage It 
was found that the injection of hjdrazine, a rather 
specific hepatotoxin, produced marked liver damage in 
scorbutic guinea pigs, but practicall.' no damage in 
pigs protected by adequate amounts of dietarj as- 
corbic acid The method bv which protection was thus 
afforded was not clarified (Arch Int Med, 71 315, 
1948) 

Salicylic Acid Hypoprothrombiiicmia Hvdroxjcou- 
mann decreases prothrombin, but not until 12 hours 
have elapsed following its administration, thus sug 
gesting that the effective agent in causing hvpopro- 
thrombinemm in some degrad ition product of cou- 
mann Hv droxvcoumann has been chemicallj de- 
graded, yielding salicvlic acid The administration of 
salicjlic acid to rats whose diet was low in Vitamin K 
produced severe hj-poprothrombinemin m 20 dajs It 
would seem that the prolonged clotting time produced 
b> salicvlic acid is due to an induced hvpoprothrombi- 
nemia Possibiv when hemorrhagic manifestations 
occur in rheumatic fever during the administration 
of salicjlic acid, they are due to the drug (J Biol 
Chem , 147 463, 1943) 

Nutritional Inadequacies in Pregnancy A number 
of recent studies throw some light on the fact that 
while the mortalitv of infants under one jear of age 
has been greatlj lessened there is still a group in the 
first few weeks of life whose mortalitv has been un- 
influenced To improve the fate of this group, at- 
tention was devoted to the question of the diet of the 
pregnant and iactating woman, and it was found that 
those whose diets were nutritionally adequate not onlj 
endured labor better but produced babies who sur- 
vived the dangerous period Iron is one of the greatest 
needed supplements in pregnanev and lactation but, of 
course, vitamins good sources of protein, require 
almost' equal attention Better diet cuts down the 
incidence of tlie toxemias of pregnanev anemias and 
threatened miscarriage 

Deficiency Disease in Patients until Medtoal Dis 
orders In a survej made in the Charitv Hospital in 
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New Orleans, it was tound that out of 200 patients 
cuffenngr fioni medical disoiTlers, as many as 70 gave 
dimca] eMdence of malnutrition due to def5c^enc^ 
Special attention was devoted to deficiencies in nbo- 
flavine and niacin It mai be concluded that a medical 
illness IS theiefoie a f.ictoi cvliicli nla^ be consideied 
\aluahle in shouinjr up latent deficiencies (South 
Tied J 36.108, 10431 

Biotvi and Cancci Since biotin is pieseiit in ma- 
lignant colls in liighei coiicentiation than in noimal 
cells, it ma\ bo assumed as essential to the cellulai 
respiration of cancel cells In rats certain liver 
tnmois, produced by feeding buttei jellow, were found 
to be pieraitfld bv the use of ceitam diets, but the 
addition of biotin to the pieventne diet rendeied it 
no longer preientue Thus the question aiose as to 
whether the growth of neoplasms could be i educed 
h} withholding biotm fioni patients suffering from 
cincer Studies have been carried out on two patients 
with negative lesults, but the pioblem is not settled, 
because in these e\penmeiits theie was a failure to 
obtain real biotm deficieiicv, (J A M A, 121 1261, 
194S) although this had been obtained earlier in 
normal subjects bv a similar method 


Hemoglobin and Pla'tma Protein Production The 
most recent report from Wupple’s labora ton (J Evp 
Iffed, 77 375, 19431 offeis much of inteiest to the 
clinician as well as to the student of protein metab- 
olism Using dogs from their w'ell knowm anemia 
colony, Robscheit-Robbins, Jliller and Whipple fed 
these animals a basal diet low' in protein and ade- 
quatelj supplemented with iron as well as vitamins 
Repeated withdrawal of blood i educed the hemoglobin 
and plasma piotein levels, and, with protein as the 
onlv apparent limiting factor, the role of vanous 
sources of protein and the Aalue of ammo acid 
mixtures foi the production of hemoglobin and plasma 
protein w'ere studied By determining total blood 
volume and calculating total hemoglobin and jilasm i 
protein production inteiesting observations concein- 
mg the hodv economi vieie made 


The value foi hemoglobin and plasma piotein pro- 
duction of the following was studied dog plasma, dog 
hemoglobin, hemoglobin digests, beef seium digests 
casein digests a mixture of the ammo acids necessarv 
for rat growth (Rose), and cjstine plus choline All 
of these were utilized b> the animals In ordei of de- 
creasing effectiveness for hemoglobin production thev 
fell roughlj as follows dog plasma given intiaven- 
ouslv, dog hemoglobin given intrapei itoneally, casein 
digest bj mouth oi by vein, beef seium digests oially 
ov mtravenouslv , ammo acid mixture given by mouth, 
hemoglobin digests given mtravenouslv or orally and 
finally cvstine plus choline given oially Foi plasma 
protein production the order w'as not quite the same 
In this respect dog plasma took the lead v'eiv easilj 
hut was followed bv casein digests, dog hemoglobin 


giv'en mti apei itonealh', beef serum digests, hemo- 
globin digests given mtiavenously, and m the lowest 
cntegoiv the ammo acid mixtuies and hemoglobin 
digests given bv mouth 

It IS notewoithy that all the substances were used 
to a greatei extent foi hemoglobin pi eduction than 
foi plasma piotein leplacement Hovvevei, since the 
quantity of hemoglobin is roughly three times the 
amount of plasma protein m the dog this is not alto- 
gether surprising It is of iiiteiest that dog plasma 
and beef seium digests when given orally (but not 
when given mtiavenously), as well as the casein di- 
gests, promoted plasma piotem production somewhat 
moie than the other substances tested Cuiiously, 
when cvstine replaced methionine m the ammo acid 
mixture the balance also turned somewhat moie favxn- 
ablv to plasma piotem pioduction These investigators 
also noted that the production ratio of the ammo acid 
mixtuies, when calculated accoidmg to their theoreti- 
cal protein equivalent, compared fav'orably with the 
best dietaiy proteins 

The implications of these studies are numerous It 
is evident that the plasma proteins conhibute fieely 
to hemoglobin pioduction and that there is a ready 
mtei change between plasma piotems and hemoglobin 
m both diiections A "dvmamic equilibrium” exists 
In the authoi’s woids, “this nil adds up to a re- 
markable fluiditj in the use of plasma piotem or 
hemoglobin which can contribute directly to the bodv’ 
piotem pool fiom which aie evolved, without W'aste of 
nitrogen, the needed proteins, whethei hemoglobin, 
plasma piotem, or tissue piotems” 

We have leained that it is not wise to assume that 
observations m one species necessaiily apply to an- 
othei, but the clinician should be stimulated by these 
studies to give moie attention to the importance of 
protein m hemoglobin production It will be important 
to determine whether it is possible to demonstrate 
clear benefit from the use of piotem m ceitam tjqies 
of anemia, such as has been shown to be the case in 
the use of iron and of highly purified liver extracts in 
the tieatment of chionic hypochiomic anemia and the 
nutiitional macrocjtic anemias, lespectiv'ely There 
nie many forms of anemia m the tieatment of which 
neither iron nor liver extract is of value 

MTipt use can be made, bv proper digestion, of red 
cells discarded in blood banka as a source of protein 
for hemoglobin and plasma protein formation remains 
to be seen These studies contribute also to the im- 
mediate problem concerning substitutes and supple- 
ments for plasma and whole blood in the treatment of 
shock and of conditions m which absorption from the 
gasti o-mtestinal tract is impaiied 

Copied and condensed bv permission from Nutiition 
Reviews, published monthly by the Nutrition Foun- 
dation, Inc, Chrysler Bldg, New Yoik, NY S2 00 
per J eai in U S and Canada, 52 60 m other countries 
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Juh 9, 1943 — New Guinea 

To the Editoi 

I have now been for more than a lear in the tropics 
(New Guinea) doing field medical work Man> com- 
plaints referable to the gnstro-intestinal tract are seen 
b\ the Armj Doctor in the tropics Inasmuch as these 
frequenth simulate or complicate a surgical condition 
within the abdomen, it is essential that the surgeon 
be ns familiar with these conditions as the internist 
Then too, an\ peiaon who comes to the tropics for the 
first time will have some personal experience with one 
or more of these conditions and to know about them is 
a comforting satisfaction, especiall> foi the doctor 
who usualh thinks the worst when he himself, is 
inaohed 

A few weeks aftei coming into the tropics mam of 
our officers, including me self and men had periods of 
profound anoiexia, crampy sensations throughout the 
abdomen nausea and aomiting The \omiting usualh 
occurred during or just after finishing a meal, most 
marked aftei the noon meal This we felt might be 
due to the food which although adequate, was not 
too palatable and was monotonous — there being eg 
'‘bull\ beef” for be\ernl consecutne da\8 (I must sa\ 
things ha\e greatl\ improved recentlj ) Howevei, 
these tendencies weie most noted in those men who 
were working haid and long hours and at the same 
time perspiring a great deal The use of added salt 
helped in some instances, but in others when taken 
in tablet form seemed to immediatelj increase the 
nausea These symptoms, as a rule, graduallj disaji- 
peared duiiiig a 14 to 30 da\ period Although no 
laboratorj examinations have been available duiing 
these periods, I am inclined to think that this oceuis 
during the period when our bodv is making the netes- 
sarv phv Biological readjustments to the excess salt 
loss and possiblj to our necessarv dietarv changes It 
might be interesting to make studies of the blood 
chlorides and serum proteins in these cases MTien 
asked what the diagnosis was I have frequentiv said 
‘Tropical Djspepsia 

Each intense period of bombing and combat has 
been Tollowtid in manv patients with functional djs- 
popsia, ‘‘functional diairhea,” aggravation of the so- 
called irntable colon, and at the same time an increase 
in the number with constipation In many of these 
vague abdominal aches and pains develop and the 
patient, and occasionalij the doctor, is concerned about 
the possibility of appendicitis cholecvstitis or a peptic 
ulcer After a period of rest, sedation, and chieflv re- 
nssurance, mast of these problems are corrected One 
must not overlook the fact that a few of the patients 
that present tliesc functional tvpe complaints are 
intolerant to atabnne or quinine used for malaria 
prophvlaxis or niav oven be suffering from chronic 
362 


malaria I have seen one instance where a patient re- 
sponded nther violentlj to quinine and on three oc- 
casions had severe digestive upsets when given qumine 
therapv He was proven to have an allergic hj-per- 
sensitiveness to the substance with complete relief bv 
stopping the diug and reproduction of the condition 
bv again administering the same. 

Patients acutelj ill with malaria and in certain 
cases of tjqihus fever seem to develop a condition 
vvhich clinicallj appears to be an acute gastritis Thcie 
patients usualh respond promptlv to the intravenous 
administration of dried blood plasma and saline so- 
lution I hav'e mentioned in a pievious letter the fre- 
quenej with which patients with an acute malana 
piasent sjmptoms and abdominal findings of a surgi- 
cal condition within the abdomen nanielv append! 
citis, cholecvstitis, or peptic ulcei One must coii- 
stantlj be considering these possibilities, ns it has not 
been uncommon for an abdomen to have been explored 
for a surgical condition onlv to find that it was acute 
malaria 

Even though one is in the Field vvheio all diagnostic 
facilities me limited and vvheie he is dealing wnth i 
gioup of individuals selected foi their physical fitness 
he should be careful lest he oveilook one of the 
common organic diseases of the gastixi-intestinat tract 
Appendicitis is the most common of these but it has 
been mv impression that to date, 1 have not seen ns 
high an incidence of appendicitis in the American 
soldiers in these i egions as one might ordinanh ex- 
pect from the same individuals in civil life Peptic 
uicer has been seen and proven bv roentgenologic ex- 
amination in *1 number of instances In one patient 
less than 30 veara of age, a carcinomatous gastric 
uicer was diagnosed One twenlv-nine jenr-dd officer 
developed a common duct obstruction due to atone for- 
mation In another a priraarv volvulus of the small 
intestine was found An unusual number of indi- 
voduals were seen at one time watli a suppurative tvpe 
of mesenteric Ijunphadenitis the eliologj of which 
could not be determined 

At times I have had an opportunitv to vasit Native 
missions and hospitals here in Papua In some 
instances I have performed operations on the Natives 
for such conditions as strangulated hernia (a common 
finding), fractures, various traumatic conditions, etc 
On these occasions I have examined other Natives and 
inquired ns to the medical problems commonly seen 
Of course it is difficult to get them to visit phvsicians 
and T person of 60 is considered verv old but one can 
obtain some fairly accurate genenil impiessions They 
rarelv , if ever, have appendicitis no cases of choicli 
thiasia have been seen or heard of, cancer, although 
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leported, is appaienth \en laie I doubt that peptic 
iilcei exists aniouR them Jlalaiia, dvsenteiv, pulifto- 
nan conditions, and finmbesia ale the most pie\aleiit 
diseases 

It has been inteiesting to compaie a few of the 
gastio-intestinal pioblems seen as an Aimi Doctoi m 


the tropics to those I have been familial with in 
private life With kindest legaids, I am 
Sinceiely, 

Leonard K Stalkei, Capt MC, 0-475412, 
1st Poi table Surgical Hospital, 

APO503 — P 0 San Francisco, Calif 
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CLINICAL MEDICINE 

Stomach 

Harrington, S W Rocniqcnohgic Coiisidoatwns 
ni the Diagnosis and Treatment of Diaplnagmatic 
Hcrnicu Ani. J Roentgcnal , v iO, p 1S5, Fehnuiry, 
IdiS 

Diaphragmatic hiatus heinn should be suspected 
m the patient nho, in the 5th decade, expeiiences sub- 
sternal distress duiing the night which is lelieved bv 
assuming the erect position oi who experiences dys- 
phagia nith regui gitation subsequent to an illness 
associated with ^ omitmg oi coughing The degree of 
in\olvement ot the diaphiagm and inci eased intiath- 
oracic pressuie deteimine the natuie of the svmptoms 
Traumatic dnphiagmatic heinia mat be caused bv an 
injury or inflammatorv neciosis of the diaphiagm 
Non-diaphiagmatic heinia is eithei congenital oi ac- 
quired, in the foimer it is piohablv due to an em- 
brvoniL misdevelopment Heiniation of the stomach 
into the posteiior mediastinum is the commonest tvpe 
m adults At fiist onlj the stomach is included in the 
heraial sac but latei on the colon, spleen and omentum 
maj be pushed thiough Tieatment consists of opeia- 
tion undei positive piessuie, vvnth letiaction of the 
viscera into their noimal position and lepaii of the 
enlarged hiatus Roentgenogiaphic and even bron- 
choscopic examinations aie necessaij before opeia- 
tion to check the diagnosis and should also be made 
Tiost-opeiativelv Congeshon and pleuial effusion 
should be treated immediatelj — M I Theond 


Bowel 

Stanness, H S “Spntc" Tians Roy Soc Tiop 
Mcd and Hyg , v 36, p 123, 1942 

After criticizing earlier explanations of the natuie 
of spiue, the authoi offeis a new theory based on the 
position” hjpothesis backed bj evidence that unsplit 
neutral fats follow a diffeient course after digestion 
and therefore have a role in metabolism diffeiing 
rom that of the fattj acids The following points 
0 evidence aie tentatively piesented Fat deficiencv' 
18 due to faultj absolution of fattj acids and choles- 
01 ol, therefore theie is a secondaij failure to absorb 
e necessaiv neutral fats (glycerides) Glucose 


deficiency is due to absoiption by diffusion and not 
by active selection , the same is also ti ue for glycei ol 
These absorption deficiencies aie due to the failuie of 
phosphorylation, the absence of this process prevents 
absoiption fiom taking place in the intestinal mu- 
cosae If fattj acids aie not absoibed then neutial 
fatty emulsions also aie not taken in Levulose ab- 
soiption is noimal even though glucose intake is in- 
hibited Calcium loss is due to "fixation” in the in- 
soluble soajis in the intestines Phosphoius loss is due 
to failuie of phosphondation and the consequent ab- 
sences of soluble phospholipids Unabsoibed fattj 
acids and glucose undergo fei mentation m the intes- 
tine and cause distention Enzjune failure, and not 
adienal hoimone failure, hmdeis the phospW jdation 
pi ocess and this is i esponsible foi the condition knomi 
as spiue These enzjunes aie piobablv connected with 
the vitamin B members (iiboflavin, niacin, pyiidoxin, 
and (’) choline) The desatmation of the fattj acids 
at the time of lecithin fonnation in the intestinal mu- 
cosa may be due to the failure of pv'ndoxin activitj" 
The kinds of fatty acids present may be impoiTant, 
piobablj all do not react alike in any given set of con- 
ditions The anemia of spiue (and othei nutiitive 
anemias) mav be due to the loss of lecithin Theie 
aie no pathological changes m spiue — oiilv a defect 
in phosphoiylation and theiefoie spine is properly le- 
gnided as a disease of malnutiition — Couitesy Bio- 
logical Abstiacts 


Silverman D N and Friedrichs, A V Inci eas- 
ing Incidence and Complications of Chiomc Bacillaiy 
Dysentery New Oilcans Hied Snrg J , v 95, p 401 
Maich, 1943 

The incidence of bacillaiy dvsenteij has incieased 
in lecent yeais As compared with foimei years, 
Shiga and Flexner organisms aie moie common while 
lactose-fermenting oiganisms are less common The 
dangei of spiead of the infection fiom camps to local 
communities bj soldieis on leav'e and the introduction 
of the infection into camps by new arlivals is veiy 
gieat Isolation of each suspected case is essential 
if the spread of the disease is to be prevented — D A 
Wochen 
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ILSON, H Diagnoses and Treatment of Carci- 
noma of the Colon Tenn State Med. Ass J , i 36, 
p Jf7, Tebruary lOiS 

The author discusses the s\ mptomatologr of cancer 
of the colon and the relation of the FiTnptoms to the 
anatoms and phvsiologrv to the different areas of the 
colon. Carcinoma of the right colon usuallv results 
in mild digestne disturbances, anemia, and altered 
bowel habits Mhile blood m the stool is not common 
Obstructive symptoms, whether acute or chronic 
usualh occur with carcinoma of the left colon and 
blood in the stool is common Diagnosis should be 
based on historv, chemical anahsis of stool, proctos- 
copy, x-rar findings. Treatment depends on the in- 
dividual case, — G Klenner 

Guild, Wm a Anat Fistvla J. Am Inst Home- 
opathy, r 35, p Si3, 194S 

Anal pathologv is of more than local significance. 
Anal fistula differ widelv from deeper rectal fistulae 
and anse from depressions at the anal-rectal junction 
rarelv above Extension of an eroded pocket in the 
anus IS favored bv pressure of the stools and the milk- 
ing action of peristalsis Complete excision is the 
treatment of choice — Courtes\ Biological Abstracts 

Liver and Gallbladder 

Tab, R j., Greevwalt, T J , anti Damashek, W 
Oictpnt af Bile Pigment by Scicborn Infants and by 
Older Infants and Children Am J Dis Child r 65 
p 55S, April 1943 

This studj was undertaken in an attempt to derive 
some figures which c-ould be used to determine the 
normal output of bile pigment m the child An his- 
torical survev IS made of the work which has been 
accomplished on bilirubin and the urobihnogen and 
urobilin m both feces and unne, mentioning various 
methods of determination In their own work the 
authors collected the stools from 30 normal newborn 
infants and found the average per diem fecal bilirubin 
for 1-5 davB was 8 6 mg , for 5-10 da\ s, 5 7 mg , and 
for 10-15 days 5 3 mg In the corresponding periods 
the fecal urobihnogen ranged from a trace to 0 70 mg 
per day The hemolvtic indexes for 8 of these infants 
between the 5th and 11th davs ranged from 0 5 to 
29 7 A studv of ""ix infants was made to discover 
the age at which bilirubin disappears from the stool 
but since it was still present in small amounts in 4 
of them at the end of 54, 64, 65, and 75 davs respecti- 
veli (although without consistencv in an\ one), no 
accurate statement could be made Fecal urobilinogen 
was found to be below 2.5 mg jier dav in children 
prior to 2 vears of age, nhile from 3 to 11 years the 
range was 2 to 7 mg per dav (50 to 100 mg daUv in 
average adult) based on children convalescing from 
illness uncomplicated by hemolytic, hepatic or biliarv 
condibons In children (4 cases) with a high hemo- 
Ivtic index, the fecal urobihnogen was definitelv in- 
creased, but after splenectomy a definite fall m both 
the fecal urobilmogen and the hemolvtic index oc- 
curred — H'^m. D Beamer 

c 

Chpjstopher F , Benjamin, E L. anti Gawdi F 
K. Infarction of the Gall Bladder Surgery, Vol 13, 
p 444, March, 1943 

A clinical diagnosis of acute cholecvstiUs in a 59 


vear-old woman proved at operation to be one of 
hemorrhagic infarction of the gall bladder Cases of 
gangrene of the gall bladder without infection and 
due to infarction are uncommon The cause of the m- 
farction in the present instance could not be determ- 
ined No signs of ulceration or infection were present 
— ^il I Theone 

Edwards L. R L An Oulbrca) of Epidemic 
Catarrhal Jaundice Bntmh Med J p 474, April IT, 
1943 

This outbreak occurred in an urban area while all 
prenous outbreaks have been in rural areas It in- 
cluded 64 cases (figures estimated to report 80^ of 
the cases) among school children and young school- 
teachers The epidemic began in the spring and con- 
tinued oier the summer, with several schools being 
incolved The incubation period is estimated at 3 to 
4 weeks Vomiting occurs during the prodromal period 
and mav last from a few dal's to a week. This has 
been attributed to a duodenitis With the cessation of 
vomiting jaundice appears first in the cornea, and 
then in the course of a few dais spreads to the skin 
of the face trunk, arms and lower limbs The jaundice 
lasts from a few davs to 2 weeks There was a well- 
marked Jeukopenia with a relative Ivmphocvtosis The 
disease is spread bi an nltramicroscopic virus of the 
upper respiratorv tract and close personal contact is 
necessarv The infective period is short and 2 weeks 
isolation seems sufficient — G P Blundell 


Garvin, C F Cardiac Cirrhosis Am J Med Sci , 
1 ol 205, p 515 April 1943 
Thirtv-five instances of cardiac cirrhosis were en- 
countered in a series of 790 cases coming to post- 
mortem with a final diagnosis of heart disease. Those 
cases not di ing inth congestive failure were excluded 
from this study The diagnosis of cardiac cirrhosis 
was onli made when there was sufficient fibrosis to 
produce architectural distortion in the liver Cardiac 
cirrhosis was encountered in H 8^ of the cases dnng 
with rheumatic heart disease, in 5 ZTc with hvper- 
tensive heart disease and in onlv 1 7''c of the remam- 
ing cases Almost 1/3 of the cases with tncuspid 
stenosis showed this lesion at post-mortem. The diag- 
nosis was made ante-mortem in only five of the above 
cases and the author points out that this is a difficult 
diagnosis to make clinicallv However, it occurred 
most commonly in patients who had undergone re- 
peated episodes of failure, was commonlv associated 
with splenomegalv of a moderate degree, and was as- 
sociated with a greater incidence of ascites than was 
the group not complicated bv this condition. — L J 
Pincus 


Ulcer 

Timonea, F X Perforated Peptic Ulcer Ann. 
Sttrg , Vol 117, p 710 1943 

The author concludes that “implantation of 
powdered sulfanilamide in the peritoneal cantv and 
in the wound is indicated in the treatment of perfo- 
rated peptic nicer It is an effective agent in reducing 
mortahty and lessening the occurrence of post-oper- 
ative infection of wounds ” 

This conclusion is based on observations on 254 
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Value of Proctoscopy in the Diasnosis of Amebiasis 

Hi 

R\\MONn I UCKMAN. ^fD'^ 
mu) 

WlLrORD L COOPER M Di 

KOLIII-TIH Mtw 


A MEJUC thscntcrv. nl one time toiisidcred a 
tropical disease, is now considered a nearly nni- 
versal t\i>e nt infection, and it will piobabh become 
nnich more so with the return of our soldiers after 
the war It lias been c,iriousI\ cstmnicd that from 
s to 10 per cent of the popuhtion of the United States 
liarbor the parasite 

DIAG^vOSIS 

llic alisohitc diatpiosis of amebiasis is accomplished 
imK when Undamoeba histoMica has been identified 
in tlic Stools, tissues or boflih discliarges Because of 
the [lossible presence of at least lour oilier species of 
aniebi and --crcral other protozoa identification of 
laidanioeba histolytica iin\ be ccrv difficult I'airh 
coinmonh c\aimnation of the rectal discharges will 
not lie sufficient to ulcntilv the parasite Therefore 
.idrantagc of all di ignoslic procedures apiibcable should 
lie considered The nine of proctoscopv in the diag- 
nosis of amebic djscuierv is considered In main as 
licing contnn cr>inl WTili tins in mind we set out to 
answer lor oursthes tlie following questions 

1 ^\bat jicrccntagc ot jiaticiils ubo were loiiiid to 
ha^c Fiid unocin histohtica b\ examination ot stools 
were found to Inst ulceration of the lower part of 
the bowel tijncnl nr suggestne ol amebic ulcers’ 

2 In bow mam eases did patients lia\c ijpicai oi 
siiggcstne ulceration on jirotoseojn but rcjieatcd t\- 
aimiiatioiis ui stools gave iiegaine results and tlie 
diagnosis was afforeled b\ swabs or strapings from the 
ulcers” 

3 How tretiiicnth do anal inflamniatort Icsions 
such as anal abscesses and hslulas (K.eur m amebic 
d) senten ’ 

4 What other lower intc-stine findings occur in 
amebic d\ senterv ' 

To answer these questions we studied the records 
of 115 patients who were proved to have amebic 
(1} senterj 

Question 1 11' )iat pcrci ntae/i o} patients who wen 

jaund to have Endanwiba htslolvhea hv ciaiiiinolion 
<if slooU were joitiid to have itla ration oj flic loxacr 
part oj the bowel by proctoscopy ' — ^Jaiison-Bahr* 
stated that in 258 cases in wliieli siginoidoscop) was 
done, aincbic ulcers and other characteristic lesions 
were found in 234 (90 pci cent) In twcntv-foiir (9 3 
per cent) of the 258 cases, tlie mucosa ol the lowei 
part of the bowel b<id a normal appcaraiiec He eoii- 

' ProctoloCT. Wnyo Clinic 

Tr«Uow, in Proclolocy Mayo FounUation 
'iubmittod for pubhcatlon June 20 IMT 


eluded that routine siginoidoscopv lias jiroved its value 
as a means of securing a positive diagnosis 

In onr sindv of 115 erases, wc did not make an) 
aitcm|>t to segregate them into acute or chronic phases 
of amclnc colitis All of the ])aticnts bad sufficient 
svniptonis referable io the lower pait of the bowel to 
warrant examinations of stools, as well as siginoidos- 
cop) and rocntgenosco]nc cxammalinn of the colon 

In iwentt-fonr (20 S per cent) of tlie 115 cases 
there was nleeralion of the lower part of the bow'e! 
t)pic.d or suggotue of amcbic ulceration It must be 
rcnicmbtrcd lliat tlie t)pe of amebiasis observed at the 
Main Clinic is somewhat different from the t)pe ob- 
served in other see nous of flic cniintrv in that in most 
of the cases tlie condition is of long standing and has 
been trc.itcd This e\])l.iins llic relativclv low per- 
ventage of gross nlrcration noted 

^s to the location of the ulcers n did not scem to 
Us ibat there was am jircdilcction for the edges of the 
valves as is suggested lieqnentlv bv oiliei vviucrs on 
the snbjCLt 

Ouiilion 2 III hoxe iiiam lasis did patuntx have 
l\piral Ol sti(/e/( sin'i ithi ration in the lawn paif of 
the bowil but repealed i \aiiitiialioii<! oj \lool<; qavt 
iiegatm results and tin diagnosis zoos afforded bv 
stiabs Ol seiapniijs jioni the alcns'’ — Of tlic 115 cases 
studied, we found two (17 per cent) which fell into 
this cattgorv, that is repeated examinations of stools 
gave negative results,, hut serapmgs from rectal ulecra- 
iion in one ease and biopsv of an nicer ni the otlier 
taise .ilTorded the means bv winch Endamoeba histoly- 
tica was toiind In seveniv -seven of Manson-Babr’s 
258 cases in winch there was ulceration of the lowci 
part of the bowel, examination of stools gave negative 
results and the activ e ameb le w ere recognized onlv m 
scrapings from tlie ulcers l^odaniclie and Palmer= re- 
ported one case m which the patient had t)pical rectal 
ulcers and m which repeated examinations ol tlie fecal 
mass gave negative results hut repeated proctoscopic 
swabs were positiv^e It would tlierefore seem tliat 
one is justified in making the following definite state- 
ment Given a patient suspected of amebiasis and 
excUniiiatioiis of whose stools give negativ^c results 
direct examination of the bowel bv means of proclo- 
seopv should he undertaken witli tlie idea of obtain- 
ing positive evidence from the ulceration 

Oiicslion ? JIozs’ jnqiictillv do anal iiiflaiiiinalorv 
lesions such as anal abscesses and fistulas occur in 
utncluc dyscntei v^’—One of us ( facffiinn) and Smith'' ^ 
have pointed out jircviotislv the relative frequenev with 
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which anal abscess and fistula ocair m chronic ulcera- 
tive colitis and regional ileitis We ha\ e not found this 
to be true in aniebic colitis One of the 115 patients 
had an iscliio-anal abscess and one had m anil fistuh 
Tins inadencc of 1 7 per cent is in sinking contrast 
to an incidence of the same condition in more than 
30 per cent of cases of regional ileitis in a similar stud} 
and an inadencc of 84 per cait in cases of chrome 
ulceraSve colitis 

Question 4 H hat other lesions oj the lower part 
of the botici zvcrc observed m association with, or as 
a complication oj aiiu blasts as dctrniiincd by sigmoid- 
oscopy? — One of the 115 patients had an amebic 
granuloma in the lower part of the sigmoid The clin- 
ical significance of this lesion lies in the fact that it 
mav be confused casil} with other tumefactia e lesions 
particular!} malignant lesions Differential diagnosis 
was made m this particular case by findmg the para- 
site in the stool and b\ histologic stud} of specimens 
removed at the time of proctoseop} 

However, finding ol Endanioeba histol}tica m the 
stool alone is not sufficient to nile out a malignant 
growth, as indicated b\ two of the patients, who were 
found to haie the parasite b^ examination of stools 
but who on proctoseop} were found to ha\e an adeno- 
carcinoma in the region of the rectosigmoid This fur- 
ther emphasizes tlie importance of proctoscopt, enm 
though tlie parasite lias been found in the stool One 
of these patients in whom the carcinoma was not 
palpable b} digital examination recened aagorou'- 
treatment wath anieliacides and, on failure of svniptonrt 
to disappear, was then sent for proctoscopic examina- 
tion, at which time the carcinoma was discoaercd in 
the lower part of the sigmoid 

Two patients were found to have single sessile 
pol}ps in tile sigmoid It is possible that these pol}’ps, 
or as some authors desenbe than, pseudopol} ps, arc 
simihr in thar fonnation to the pol}'ps which occur 


in chronic ulccratue colibs The pol}ps were de- 
stro}ed easily b\ fiilguration 
Hectal stneture was found in one of the 115 case- 
of amebic dtsentcri The patient gate a histon of 
hating had tlie disease for many years The stneture 
did not resohe after intensive treatment Two of tlie 
group had scarred contractions of the anus 

SUABIARY 

A stud} of 115 consecutive patients who had amebic 
d}sentcr} was carried out for the purpose of determ- 
ining how much value proctoscopt has in the diagnosis 
of the condition 

Ulceration of tlie lower part of the bowel, suggei- 
tite of amebiasis, as determined b} proctoscopv, wa- 
found in 208 per cent of the cases of amebic dtsenten 
Biopsy and scrapings from the ulcers at the time 
of proctoscopi afforded tlie diagnosis in two cases in 
w hich repeated examinations of stools had gii en nega- 
b\e results 

In conipanson with the odier imectious typiqs of 
diarrhea, anal abscess and anal fistula were not com- 
mon complications 

Tlie occasional coexistence of a carcinoma or other 
tumefactiie lesion wath amebic dysenter} is suffiaentli 
trequent to warrant proctoscopi m even case in which 
amebic d}scntcr}' is suspected 
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Pathogenicity of intestinal Protozoa 

By 

HORACE ENDELL SOPER, M D F CP 

«AIVT LOUIS, AtlSSOUEI 


N early all tlie Pansitologists believe that In- 
testmal Protozoa are not patliogenic This view 
was held bv' the old scliool of German Gastro-enterolo- 
gists Craig and FausP express tlie same opinion, but 
state that the} find the parasites onlv m cases of 
diarrhea 

Kofoid (2) emphasizes tlie relativ e importance of tiie 
Hematozoan group such as trypanosomiasis, lashman- 
lasis, raalana, etc., in their more severe patliogenic 
qualities to the host He believes, however, that the 
ffiagellate parasites of tlie intestine, particuhrl} tnclio- 
monas hominis, have real tissue invasion capabilibes 
He states that there is abundant clinical evidence that 

Sabraitted for pobllcfttion Jonr 8 1D43 


the} mav bcconie pathogemc when the resistance ot 
tlic host has been impaired b} infection He cites 
Hinkclmann (3) who reports that 5 c c. of blood from 
a human case of diarrhoea and intermittent fever, 
mixed with disbilcd water and centnfuged, revealed 
the presence ot trichonionas mtestinalis , also Ratz (4) 
found tnclioinonas in the liver of pigeons These 
flagellates have been lound m pleural transudates and 
lesions of the mouth, jaws, tonsils, esophagus and 
stomach 

Mv own clinical e.xpcnence has established the 
pathogeniat} of the flagellates For man} }ears I have 
insisted that even patient who enters tlie dime for 
examination submit a speamen of the feces for labora- 
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ton' alialvsis ,* as a result, ruaii} eases ot flagellate in- 
festation have been disclosed The majority of such 
jiatients exhibited no cvinptonis that could be at- 
tributed to tlieni, ho\\e\or, others gate evidence of 
disturhances i\hich were produced bv infestation of 
flagellates, particularly Tncliomas, Chilomastix mcs- 
neli and Endamoeba Cob. as etiologic factors m the 
production of tlie clinical picture of Chronic Catairhal 
EntcriUs The patient complains of bowel irregulant) 
diarlioea witli inlenals of constipation, excess intes- 
tinal gas, etc The feces anahsis re\eals excess ot 
mucous, particular!) (tlie microscopic small dumps or 
islands enclosing leucocytes, as well as undigested 
atardi granules and striated muscle fibres , m the more 
seiere cases, a one to two plus occult blood reaction 
was secured (Guaiac test) I found that one sto^'arsol 
25 gm tablet three times dail) belore meals for six 
da)s to be specific m eradicating all tlie flagellates ex- 
cepting the Giardia enterica , there is no question about 
the pathogemcit) of tins parasite which is now eaail) 
renioied by Atabrlne, which was discotcred to be a 
specific bi Galh-^’alc^lo (5) 



Fip No 1 Acute jejumbs much dilated, ending abruptlj at 
the ligament of Trcitz 


A ter) interesting case came under ui) care iii 1936 
which I presented m ni) book on Clinical Gastro- 
enterology ♦ It ma) be bnefly summarized as follow s 
Male, aged fi{t\-two, de\ eloped prostatic s\mptoms 
and was subjected to massage and cvstoscop) whidi 
was followed by chill and feter which persisted foi 
one week when I saw him m consultation X-ra^ film 
of the stomach re\ ealed a large dilated duodenum and 
jejunum Feces strong occult blood reaction and mam 
trichomonas He ^ 0 lmted blood and had seiere epi- 
gastric pain Operation was perfonned and a large 
distended jejunum in the stage of aaite inflanimation 
W'as disclosed no tumor mass or obstnictive agent 
could be located The incision was closed He was 
gwen die stovarsol treatment, and made a quick un- 
ctentful recoier) Subsequent x-raj films some 
months later exhibited nonnal appearing duodenum 
and jejunu m^ He has been checked annualK since 
■Page 222 


and remains in excellent health with no trichomona-' 
m the feces (Fig No 1) 

Regional enteritis may imolie am segment of the 
small intestine The terminal ileum is the most fre 
quent site and has been found in the aaite stage sim- 
ulating appendicitis The chronic form characterized 
by a narrownng of the lumen, and thickening of tin 
w'all by a condition which die padiologists term a 
“pnmar)' non-specific granuloma” 

A case which came under my obsenalion on April 
1, 1940, was a cliild aged ten lears wlio had suf- 
fered from bronchitis subacute in character for a period 
of SIX w'eeks For the past w'cek she had developed 
fever “gas pains”m the lower abdomen, and constipa- 
tion Feces anal) sis, soft, mushi in character, no 
visible mucous Four plus occult blood reaction 
(Guaiac test) Microscopically mam endamoeba cob 
and small clumps of mucous enclosing leucocytes 
Blood show ed usual picture of secondari anaemia 
Urinalysis, nothing abnonnal X-ra) disclosed dilated 
tenninal ileum (Figs X'o 2 and No 3) She received 
125 gm stovarsol for six dais The feier subsided 
and occult blood reaction and parasites were absent 
from the stool on the 7lli dai An X-ray barium enema 
was given under pressure April 11th, and a nonnal 



He No 2 Noil tlil-uetl Krm.nal ikuni 24 hours after banum 

meal 


pattern of the terminal ileum was obtained She was 
seen again May 3rd and serial films of the small in- 
testines folioinng oral banum rei ealed normal small 
mtesUnal pattern including terminal ileum Her blood 
was now normal and her general condition excellent 
lint tew case reports of acute jejuintis appear in the 
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Iiteraturfe 1 >. Hall reported a case in an infant 
aged eleven months that came to antopsv Several 
cases inv'ohnng the'dnodeniim and jejnmim have been 
reported recently 

A case of megaduodennm and megajejunum b\ 
P W Browai and J dej Pemberton (7) of the Mayo 
Clinic came to operation with excellent results The 
films they display arc very similar to the one I pre- 
>ented in my case of acute jejunitis 



Tig- Ko 1 Terminal ilenm after barium enema given under 
Iire"Ure 


^ Valter K Johnson (S ) reported a ease of chronic non 
specific jejiimtis vvalh unusual features Tlie entire in- 
volved area vvas resected and the specimen micro- 
■<opicall\ revealed the 'amc type ot tissue reaction 


which has been desenbed by Crohn (9) in his work 
on regional enteritis 

Three other patients since tliat time presented svanp 
toms of acute regional ileitis following influenza, fever 
pain in the right iliac region and strong occult blootl 
reaction in the feces, which were “swarming” with 
trichomonas intestinahs Thev all made goo<l response 
to stovarsol thcrapv 

It is cunous to note tliat no flagellates were found 
ID the chronic cases of ilcitis that came under mv 
obsemtion, they evidently disappear after the aaite 
stage has ceased 

CO.NCLUSIOK 

1 Intestinal protozoa are pathogenic, producing a 
low grade chronic enteritis which is often not diag- 
nosticated 

2 In some cases they become activated bv some in- 
fectious agent attackang the host, and attain a degree 
of pathogcmcitv vvhicli results in a regional ileitis 
which may occur in am segment of the small intes- 
tine. This acute stage is amenable to specific treatment 
bv Stovarsol 

3 If the ileitis advances to the chrome stage sur- 
gical intervention is indicated 
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The Value of the Cough Sign in Acute Appendicitis 

Jh 
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T he typical case ot -laitc appendieitis is readily ree- 
ognized bv the general practitioner \ en often, 
however the disease will tax the vikill of the most able 
clinician In mam cases the classical svmploms are 

From the Medical and Surgical Department* of the Grecu- 
vUle Hospital Jersey City X J 


absent or eomc late in the disease, tbic can recall 
instances of aaite appendicitis with little or no signs 
md conversclv other diseases watli signs and svanp 
toms simulating acute appendiatis 

Since the davs of Fitz nausea v'omitiiig, pain, icn- 
demess and spasm have been regarded ns the cardinal 
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features of .itule appendicitis Of these, spasm is the 
most significant sign Its evaluation, however, is very 
often difficult earlj m the disease 

For many years I have utilized the cough sign in 
the examination of acute abdominal cases, and have 
found It of great ralue m the differential diagnosis, 
and almost patliognomomc of acute appendicitis In 
eliciting the sign the examiner places the tips of his 
fingers under the left costal margin in the region of 
the spleen The patient is then asked to take a deep 
breath, exhale completely, and then cough When 
positne, the jiatient uill point to the area of the sus- 
pected appendix as Uic Site of severe pain Tins sign 
IS rarcl) mentioned in text books on medicine nor is 
it emphasized m the \oluminous literature on this dis- 
ease 

In ordet to secure tactual evidence of the value of 
this sign to replace tlie clinical impression a study u as 
made of 400 cases of acute abdominal diseases admitted 
to the Grecinille Hospital between the vears of I93Js 
and 1942 The records were studied wuth certain 
points Of the history, physical examination and labora- 
tor\ data m mind These included the presence or ab- 
sence of \onntmg localized or generalized pain, the 
presence or absence of rebound tenderness, spasm, 
cough sign fe\ er and lencoci tosis 

For the purpose of this stndj, the cases w'ere divided 
into two groups The first included cases in which 
acute npiieiidicitis was found at tlic operation and con- 
hrmed bv the pathologist Only those with uncompli- 
cated acute appenditicitis were included in this studs 
Cases witli nipture, abscess formation, and peritonitis 
were excluded Tlie second group comprised cases 
with non-appendicial diseases These two groups arc 
listed m Table I The second group w'as again sub- 
diiidcd into cases with aaite abdominal diseases other 
than acute appendicitis, and those simulating acute ab- 
dominal diseases Tins latter gronji included cases 
which were not operated on because thev subseqncnth 
presented sufficient clinical and laboratory cMdence to 


Table I 


Symptoms and Stpn* 

Acute 

Appendictis 

198 Cases 

Non Appendical 
Diseases 

202 Cases 


No of 
Cases 

% 

No of 
Cases 

•rt- 

VottjiUnp _ ■ 

ao 

dO d 

113 

56 

Lociliteti oatn 

157 

79 3 

132 

65 3 

Gfnttal«ed oj=n 

41 

20 2 

70 

34 6 

Rtbound tendcrncK 

162 

81 8 

143 

70 8 

Spasm 

128 

64 6 

77 

38 1 

sipn 

140 

70 7 

49 

24 2 

Fever 

119 

60 1 

104 

51 5 

e««ocvtori» 

152 

76 7 

117 

57 9 


Aange the onginal impression of an acute abdomen 
lese two subdnisions are tabulated in Tables I and 
it respectively 

Of the 400 cases studied, 198 had acute appendiatis 


and 202 had non-appendicial disease Of this lattei 
group, 106 had non-appendicial acute abdominal dis- 
ease and 96 cases siimilated acute abdominal diseases 
The results are shown in the following tables and are 
best described with reference to each of the signs and 
symptoms studied 

ANALYSIS 
Lora/isotiou oj Fam 

In 79 3 jiercent of the cases with acute appendicitis 
the pain was localized to the right lower quadrant ol 
the abdomen and in 202 percent, the pam was dil- 
fusc In 80 percent of those in wdiom the pain was 
localized to the right lower quadrant the pain began 
111 the region of the umbilicus or generalized all over 
the abdomen Of the noii-appendicial cases, 65 3 
percent had the paui localized to a definite area of the 
abdomen and 34 6 percent had the pain generalized 

VoiiiilDig 

Vomiting occurred more often in non-appendicial 
disease — in 56 percent as compared w’ltli 40 4 percent 
in acute appendicitis It was present more than twice 
as often m non-a|)pendicial acute abdominal diseases 
— ^in 75 5 percent as conu'iared with 34 4 percent in 
those simulating an acute abdomen 

Rchound Tciidcnic^s 

Rebound tendenicss occurred in 81 S percent of the 
cases w'lth acute appendicitis and in 70S percent ol 
the non-appcndicial cases It w-as present in 75 5 
percent of the non-appendicial acute abdominal diseases 
and m 65 6 percent of those simulating aciilt abdominal 
diseases 

3 f’usin 

This sign was present m 64 6 percent of the case^ 
with acute appendicitis as compared w'lth 381 percent 
of the non-appendicial series It is to he noted that it 
was present twucc as often— m 49 percent — of the cases 
wuth non-appendicial abdominal diseases as compared 
W'lth 26 I percent of those simulating aaitc abdominal 
disease 

Cough Sign 

The cough sign occurred almost three times as often 
— m 70 7 percent of the cases w'lth acute appendicitis 
— as compared with 24 2 percent of the non-appendicial 
group It was present more often in 36 8 percent of 
the non-appendicial acute abdominal diseases — as com- 
pared with 10 1 percent of those simulating an acute 
abdomen 

Fevci 

Fever was present almost equally m acute appendi- 
citis (60 I per cent) and in non-appendicial cases (51 5 
percent) Leucocytosis, however, occurred more often 
m acute appendicitis (76 7 percent) than in non- 
appcndicial cases (5/9 percent) 


COMMENT 

Alurphy has emphasized the order in which symp- 
toms appear m acute appendicitis Pam precedes nau- 
sea and vomiting, elevated temperature and abdom- 
inal tenderness If vomiting precedes pain, the con- 
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dition IS probabl)' not appendicitis There are a few 
interesting facts tliat can be noted m this studj 
Vomiting occurred more often m non appendicial 
diseases than in acute appendicitis Also, the incidence 
of rebound tenderness wns liigb in all three groups and 


CONCLUSION 

In a series of 400 cases admitted for acute abdominal 
diseases, the cough sign nas found almost pathog- 
nomonic of acute appendiatis, occumng three times as 
often as in non-appcndiaal disease-. 


Table II 

Non- Ippcndtcial dctilc Abdommal Diseases 


DkenoMt 

No 




Symptoms 

end SUpm 




of 

Caaea 

Vomiting 

Xocalhied 

Pain 

Generall-ed 

Pain 

Rebound 

Tendemeta 

Spasm 

Cough 

Sign 

Fever 

Leucecr 

tosia 

Acute 

CbolwTJcm 

26 

a 

19 

/ 

21 

15 

4 

20 

23 

Imcftmal 



- 







Ob*truction 

18 

18 


16 

5 

0 

0 



Ruptured 

Peptic 









1 

Uic^r 

17 

14 

i? 

2 

17 

I” 

16 

15 

I’ 

Ruptured 

Ectopic. 










Prefrnanej. 

21 

16 

18 

3 

13 

2 

3 

6 

12 

Ruptured 










Lutcjn 

11 

8 

6 

5 

n 

9 

~ 

9 

10 

Acute 










Parxcrettlt^ 

6 

6 

2 

4 

6 

6 

6 

6 

6 

To-don of 

Osarttn 










Crit 


1 

1 

1 

2 

J 

1 

2 

2 

Mesenteric 










Tluombouf 

3 

3 

t 

2 

3 

0 

0 


3 

Pneumococcal 










Pentea^tu 

2 

2 

0 

2 

*9 

2 



- 

Toal 

306 

80 

6A 

42 

80 

32 

39 

77 

81 

% 


-J J-S 

60 

19 7''c 

75 5". 

49 0% 

36 8% 

61 2% 

76 4% 





Table III 








C(WJ Stmtilalinq dciitc 

'Ihdovnnal Disiase 





No 




Symptoms 

end Signs 




Diapnous 

of 

Caaea 

Vomrtlnp 

Localized 

Pam 

General zed 
Pain 

Rebound 

Tenderness 

Spasm 

Couch 

Sign 

Fever 

Leucocr 

tosU 

Gall 

Stone 










Colic 

27 

a 

21 

6 

1** 

4 

2 



Acute 








19 

19 

Sal pm pit li 

21 

3 

IS 

3 

38 

11 

5 

Renal 










Colic 

19 

3 

n 

4 

11 

3 




Guttro 










Entendj 

1-1 

5 

5 

9 

0 

0 




Pneumon a 

5 

2 

3 

2 

3 

2 

3 

5 

5 

Renat 










Infamlon 

3 

2 

2 

1 

2 

- 




Re^otxal 









3 

Be- da 

4 

1 

3 

1 

5 


^ - 



Coronary 









0 

Ttromboii* 

3 


1 


0 





Toni 

96 

33 

68 

28 

63 

25 

12 

39 

36 



34 4t“ 

70 89c 

29 2% 

65 

26 1% 

10 1% 

40 6^ 

37 59c 


occurred somewhat more often in acute appendicitis 
Sunilarlv, spasm occurred slighth more often in acute 
appendicitis tlian m the other tw o groups The cough 
sign wns present almost three tunes more often in aaitc 
appendiatis than m non-appendiaal diseases 
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T he time, early 1922, the place, Ihe Massacluisctts 
General Hospital , one of the actors, a comatose 
patient breathing rapidly through parched, cherry red 
lips The fruity odor of acetone tinted the air 
Around tlie bed stood a group of expectant residents 
and house officers One of these approached the pa- 
tient, sjTinge in hand, in which was S units of the 
iiewlj discovered hormone, insulin The dose was 
administered only after emergency measures for the 
treatment of hj'poglyccmia nere made available Other 
therapeutic agents for the treatment of diabetic acidosis, 
namely subcutaneous fluids and salt and intraaenous 
glucose, were administered Tlic patient was attended 
conslaiitly daa and night by physicians avho noted 
carefully the change incident to recovery from this 
diabetic accident, previouslj , so umfonnlv fatal Neither 
\vc, nor ana one else knew avhat the result w'ould be 
file result the patient recovered The joytul iiew' 
traveled fast, and in two weeks a total of thirteen 
diabetics in acidosis w’ere admitted to the hospital All 
siin'ivcd These patients prcMOusly Ind been con- 
Mdered bejond hope and left in their homes to die 
Since tliat time, studies by hundreds have been mad( 
to detenninc the most efficient method of using insulin 
fluids, salt, and glucose to combat diabetic acidosis 
These medicaments, in proper combination and amount 
constitute the basic ground work for a successful out- 
come 

Plans of successful management van w ideh and need 
modifications liascd on the changing condition of the 
patient, the length of tune he has been m acidosis, iL« 
''eicriii, and Ins hour to hour response to therapy 
The ■variations from the basic plan depend upon clin- 
ical judgment, and observation, and the results of 
chemical aiialjscs of the blood and urine 
Team work, of the highest order bv physician 
nurse, and laboratory worker is demanded for success 
The emergenev calls for a medical operation of great 
complexity This paper IS devoted to the technique 
of the nnnagement of diabetic acidosis or coma, and 
presents a method of recording immediately the invalu- 
able data which will pennit the timely application of 
the proper medical aid as indexed bv the progress of 
the patient 

As rapid recovery from acidosis as is possible 
is desirable , because the mortalitv rate seems to have a 

^mubollpm DeitBrtmcnt of 'Medicine Ilcnrr Ford 
Suliraltled far jiabllcnUon June 16 i'll! 


relationship to its duration The longer tlie acidosi-. 
exists the more likely' is the patient to succumb There 
IS also mortahty relationship to the severitv of the 
acidosis Before the days of insulin, few patients re- 
covered whose blood carbon dioxide combining power 
was less than 20% This figure is now changed 
and there are many' records of recovery with the 
carbon dioxide combining power of the blood below 
10 % 

The treatment of diabetic coma requires hopitahza- 
tion as much as do surgical emergencies ^lany times 
it IS a surgical emergency, of an acute infectious na- 
ture, which has unbalanced a previously well controlled 
diabetes and permitted an mcomjilcte burning of fats 
Surgery is successful m a diabetic only' when the 
acidosis has been corrected and the blood sugar 
brought under reasonable control 

The object of tlicrapy in most metabolic disease, in- 
cluding acidosis, IS to rc-estabhsh normal quantitive 
v'alucs for the chemically' altered body fluids Normal 
cell function is possible only' when the normal concen- 
tration of body salts is maintained These consist in 
both organic and inorganic materials and main of these 
are profoundly altered in diabetic acidosis ITirthcr, 
abnormal metabolites, such as ketones, accumulate, 
and must be gotten rid of either through oxidation 
or excretion If diarrhea and vomiting are associated 
with diabetic acidosis they occasion further loss of 
fluids and valuable ions Atchlev ct al (1) made a 
beautiful detailed study of electrolyte balances in 
diabetic acidosis and the results of their studv made 
possible a more logical approach to treatment 

All procedures winch one carries out m treatment 
arc based on an attempt to correct the pathological 
physiology created by the acidosis Ke-cstablishment 
of carbohydrate oxidation is one of the essential fac- 
tors in recovery, for it is well known tliat ketones are 
completely oxidized to carbon dioxide and water only 
when there is glucose and msulin available in quantities 
sufficient to penmt its proper utilization 1 his chem- 
ical reaction is expedited by a normal body temper- 
ature and IS doubtless interfered with when the 
circulation is inadequate. Thus, there is definite 
indication for restoring the normal temperature and 
blood pressure It may be wise at tunes to supply 
artificial heat in the form of vvann blankets Support 
of the circulation with caffeine and an adequate amount 
of fluid IS absolutely' essential 

The above measures contribute to the maintenance 
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or re-cstablishment of normal renal funclion which js 
a ven substantial aid to the correction of acidosis 
Tlie ammonia formed in tlie kidney neutralizes its 
quota of acids and the excretion of acid ions b}’ this 
route IS extremel} important It constitutes the major 
mechanism for the elimination of inorganic salts 
\nuria, in the diabetic in aadosis, is always looked 
upon as havang grave prognostic import 

There is some justification for die differences of 
opinion regarding the adinsahihty of administering car- 
bohjdrate carlv in the treatment of acidosis The 
blood sugar is usually high and it seems illogical to 
add more earboh\drate to the alreadv abnormal sugar 
content It is probably true Uit presence of high blood 
sugar interferes with glucose utilization and that a 
reasonable control should be established before the 
burden of more carbohydrate be imposed On the 
other liand, hy'poghcemia is definitely to be a%oided 
and of the two abnonnal conditions, hypogUcemia is 
the least desirable 

In the dehvdrated state, there may be a relatneK 
higher blood sugar reading than the total content of 
glucose in the bodi would cause, if delndration were 
not a factor Probabh the best practice is a compro- 
mise, and when there is chemical e\idence of a 
decreasing blood sugar, carboh\ dratcs should lie ad- 
ministered, b; some route, at regular two hour 
mtenails If the blood sugar lc\el reached is below 
150 and large quantities of insulin ha^e already iK-eii 
administered no otlier route than the mtraeuious 
should be relied upon, m order to insure the presence 
of glucose in the blood stream to balance its effect 

It lias been stated that salt fluids glucose and 
insulin are the four horsemen in the treatment of 
diabetic acidosis but the greatest of these is fluids 
These should be administered by' every possible route, 
by mouth if the patient is not tomiiiiig, ^iv rectum 
intrai enOusly , and by hyjiodennochsis Dunng the 
first 24 hours most patients absorb and utilize with 
benefit 5,000 or e\en 8 000 cc of fluid Normal saline 
intraaenoush and under the skin is essential because 
of tlie abnormal loss of salt and water dunng the 
detelopment of aadosis Water without salt will lea\c 
the body' more quickly than water with salt and the 
correction of dehy'dration wall be delayed if salt is not 
provided Dunng the de\elopment of acidosis sodium 
and chlonde and water balances all become markedh 
negative 

It is \ery likeh that the diabetic m aadosis is tem- 
porarily a total diabetic. The function of the island*, 
of Langerhans seemed to be completelt arrested during 
Uic aadosis penod of Atchley’s (1) patient T M 
Further, if the arculation is inadequate, subcutaneou*. 
insulin ma\ he dormant or be absorbed ten slowh 
Tins fact contnbutes logic for the occasional admin- 
istration of intravaious insulin When a favorable 
response to treatment is not apparent rather promptly 
the intravenous route for insulin should be resorted to 

The intensiv e schedule for combating acidosis should 
not be discarded too soon, but rather, relinquished 
gradually by decreasing the dose of insulin and length- 
ening the intervals of insulin administration as signs of 
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recover}^ appear Gradual!} , also, the glucose to bah 
ance the insulin should be less in quantity and admin- 
istered less frequently ilany patients have had relapse^ 
because it has been assumed too early that an adt 
quate lialance had been re-established 

When a rc^lar diet is resumed a high carlwhy- 
drate (200 gms ) allowance should be provided includ- 
ing onlv foods easily digested and bland m nature As 
soon as the gastro-mtestmal tract will tolerate food 
it should be prescribed and the intravenous glucose 
diminished proportionately 

Iiniial Orders 

1 he initial orders for the treatment of the diabetic 
in aadosis might be tabulated as follows 

1 Absolute bed rest Avoid exposing patient 

2 Record temperature (rectal) pulse, and res- 
piration every’ hour 

If temjjerature is subnormal, surround patient 
wath warmed blanket (These are to dis- 
continued when temperature reaches 9S dc- 
gres Fahrenheit ) 

4 AVarm saline enema (Do a rectal examination 
at dlls time to rule out a fecal impaction ) 

5 Wash stomach with wairm bicarlmnale solution 
in selected cases, e g patients with persistent 
vomiting or other gastic complaints 

6 Record blood jiressure every hour \dniinister 
caffeine sodium benzoate, grains 7)4, even 
half hour for blood pressures below 100 systolic 
If blood pressure does not respond administer 
normal salt solution intravenously’ Transfuse 
with whole blood or plasma if patient is in 
severe shock 

7 Obtain nnne at once Cathetenze if necessan 
If jiaticnt IS in coma, insert indwelling catheter 
Examine unne for volume, sugar and diacetic 
acid every hour Also examine unne routinelv 
daily Be certain bladder is complctelv empbed 
even hour 

8 Obtain blood and examine for sugar CO 
N P N , chlorides and cholesterol Determine 
blood group Repeat blood sugar CO at aglit 
hour intervals or at the time unne become-- 
siigar free Get R B C , hemoglobin W B C , 
diffcrenbal, and Wasserinan 

9 Regular insulin units 50 in two locations 
mlravittsciilarlv stat If blood pressure is low 
use intravenous route Follow tins wath regu- 
lar insulin units 20 intramuscularly every hour 
until unne is sugar free 4t this point obtain 
blood for sugar and COj 

10 After four hours administer 20 gm of fluid 
carbohydrate everv two hours This may be 
administered by any indicated route except 
rectally If blood sugar remains low when 
oral route alone is utilized, the intravenous 
route should be chosen, esjjeciallv if urine still 
contams ketones 

11 Hypodermoclysis 1500 cc normal saline stat 
Repeat after 12 hours if total fluid intake is 
below 3,000 cc Keep soluhon warm. 
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12 Force fluidb by moutli If patient is vomibng 
or in coma, administer 120 cc (normal saline) 
rcctally every two hours If necessar>' admin- 
ister 500 cc or more of nonnal saline intraven- 
ouslj every 8 hours to make up fluids to at 
least 5,000 cc first 24 hours 

13 If CO» is below 15%, sodium bicarbonate or 
sodium lactate may shorten the period of severe 
atidosis This is most effective intravenoush 
m 4% solution The amount should not ex- 
ceed 500 cc Great care should be exercised 
not to permit the alkali outside of the vein 
because of the danger of a slough 

14 Record immediately on the Diabetic Aadosis 
Wall Chart the results of all tests and all ad- 
ministrations to the patient 

Carrying Otdcr^ 

1 When urine is sugar free, inject 300 cc 10% 
glucose mtravenouslj 

2 Omit insulin for two hours Then change in- 
sulin order to read units 15 every two hours 
for 16 hours 

3 Continue fluid carbohydrate 20 gm every two 
hours for 16 hours The preferable route will 
be indicated by the condition of the patient 

4 When patient is able to take nourishment, a 
bland diet containing protein 60 gni , fat 120 
gni , carbohydrate 250 gm should be pre- 
scribed This diet should be divided into four 
meals gnen four hours apart The glucose 
equii’alent of the foods not eaten or vomited 
must be made up w ith glucose within the hour 
after the meal 

5 Examine urine every four hours obtaining 
specimens before meals, at midnight, and at 
4am Ten or more units of old insulin 
are administered if urine contains large 
amounts of sugar 

According to this plan, during the first 24 hours 
the patient should receive 200 gni of fluid carboh}'- 
drate This can be given as orange juice, ginger ale, 
or glucose intravenously If emesis occurs, replace 
the lost carbohydrate wnth glucose intravenously' For 
the first 24 hours after recovery', the diet may have 
to be liquid, changing to soft when tolerated, and soon 
to a bland diet and later to a usual diabetic diet 

One must be on guard against the development of 
hlTOglycetnia during the recovery period following 
acidosis It IS to be expected that the islands will 
resume a certain proportion of their prc-acidosis func- 
tion and tlic return of this endogenous insulin secre- 
tion should be anticipated 

We have not yet used protimme zinc insulin as 
part of the treatment of diabetic acidosis Quick action 
ts desirable and old or crystalme insulin, of course, is 
preferable from tliat point of mcw It has been 
proposed that a rcsenoir of prolamine zinc msulin 
truglit be 01 value as a sustaining dose, but it is our 
opinion that it is better to lea\c a situation which is 
changing rajndh in a more flexible state, so tliat pos- 

>le inpoghccinin can be combatted more effectiieh 


It is, how'cier, very' likely' that when normal con- 
ditions for a given diabetic are re-established, tliat a 
change over to protamine zinc insulin is desirable 
Our method of doing this has been established else- 
w'here (3) and w'lll not be rei'iew'ed at this time We 
w'ould like to go on record, howeier, to file effect that, 
m our opinion, protamine zinc insulin is the insulin 
of choice in the routine treabnent of uncomplicated 
diabetes 

There follow's a sample of Diabetic Acidosis Wall 
Chart which w'e have used to record the progress of 
the patient in diabetic acidosis, and to make arailable 
for everyone connected with his care, the data which 
are the determining factors as to what to do next 
We are aware of no single factor which has simplified 
treatment so much and which summarizes essenhal 
facts so completely and so promptly One can tell 
at a glance, if orders have not been timely, and also, 
be certain that no one on the team has faltered We 
have used this wall chart for ten years and have found 
it very useful 

Because urinalyses are most frequently used as a 
guide to carbohydrate needs and insulin and fluid re- 
quirements it is given first place on the chart Tlu 
data for sugar, diacetic acid and volume and the 
total volume are recorded hourly so one can know' 
quickly if therapy is falling behind schedule The urmc 
\olume IS a good index as to w'hcther or not the fluid 
and salt needs are being met adequately 



Chart 1 


The record of the blood sugar CO , and chlorides 
is kept in the next three spaces From the data 
obtained from the cxaminabon of the urine and blood, 
msuhn doses are increased or decreased according to 
the needs revealed 

Fluid intake by the four routes, mouth, skin, vetn 
rectum, are totaled so that one may be sure that ade- 
quate quantities have been administered to correct tlie 
marked dclndration occasioned bt tlie polyuria and 
inorganic salt loss 

In the next space, carbohydrate intake, by grams 
IS recorded as it is administered The amounts are 
calculated from the quantities contained m the fluids 
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nnen and recorded nboee The ainoniu nm\ need to 
be ’increased r-itber pronipth, if the utilization as 
indexed b\ unne'and blood anal>ses reveals it to be in- 
adequate 

In new of the rchtnclj large doses of insulin, it 
Is pTobabl) nnwi-c to permit the blootl sugar to fall 
below 150 nigni per 100 cc or the unne to remain 
totallv sugar free for am length of time. This is par- 
ticular!} important if the urine still contains ketones 
Uiqinghccnua is to be carcfulh aioided because of 
its shock producing effect. Patients, chnicalK, will 
change rapidh from being quite comfortable to being 
quite miserahle in the jiresence of Iq-poghccniia 
The blood pressure readings are estrcinel} import- 
ant liecause a tailing blood pressure indicates in- 
adequate amounts of fluid and salt, and ma} e\cn Ik 
severe enough to warrant stimulation with drugs or 
the use of the more effective and lasting therapeutic 
measure, transfusion This latter will rarcl} be found 
ncccssarv if sufficient water, salt and glucose art 
administered 

The temperature record indc.\cs the uec'd for the ust 
ol external heat or the need tor dtscontinuing this 
Patients should not lie swathed in blankets and per- 
mitted to be drenched w ith sw cat for In so doing one is 
\icmiitting the loss of valuable salt and fluids and 
even, at times, causing an artificial or plnsical Iq^pcr- 
thermia This jirocedure tiiav even lead to arailatorv 
collapse and shonitl be studiouslv avoidetl 

The pulse should be carefullv watchetl for signs 
of cardiac weakness and the first indication of such 
a condition will Ite a nsc in rate An abnipt rase in 
rate should cause one to lie suspiaous of impending 
hvpoglvcemia and appropriate observations and therapv 
will prevent this cnndition irom developing to a serious 
degree. 

Respirations during ketosis arc usu.illv elevated \ 
fall in rate is a favorable indication of adcajuate ticit- 
ment and is a fairlv reliable index of changes in the 
sevent} of the acidosis This however is not alvva}s 
tnie, for patients arc seen m severe ketosis watliout 
respirator} rue changes buch cases, however arc 
the exception rather than the rule If the respiratorv 
rue continues high when the acidosis is apparentlv 
controlled, other causes for this increase are to be 
sought for carefullv 

Other medic itimis tlian fluids, salt, glucose and 
insulin are recorded in the next space and tisuallv 
have to do vvath the complication which precipitated 
the aadosis It base is administered it should be 
recorded and taken into account to weigh the signifi- 
cance of the changed blood analvses In this wa} one 
wall not be deceived as to the true condition of the 
jntient 

Clinical notes should be frequent and meaningful 
Of particular importance are vomiting and diarrhea 
and -sweating, dianges in the mental status, and notes 
regarding bowel function and tlie ability of the paUeni 
to take and retain fluids If food is vomited, a rough 
estimation of the quantities lost should be made 
available in order that this ma} be replaced bv a 
paraiteral route 


Chart 2 records the data obtained on one patient 
following tlie method of procedure vvincli we have 
just outlined It will be noted that unne volume was 
good from the start that the amount of sugar in the 
unne did not decre-isc below complete reduction but 
the amount of diacetic acid did decrease The blood 
sugar estimations reveal a gradual drop, and the 
blood CO a slow rise. 
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\\ hen the blood pressure was noted to oe falling 
caffeine was administered 

The temperature was 964 on admission hut bv tin 
tenth hour w as aliov e noniial Tlie pulse rate after tlic 
fourth hour showed a gradual decline and the respira- 
tion rate approached nonnal 

llie insulin schedule of 20 units jicr hour was 
deemed inadequate bv the sixth hour and a large do^e 
of 60 units was administered at tins time Carbo 
Iqdrate administration was started lieginmng wath the 
fourth hour, and continued at tlic approximate rate 
of 20 gms per hour Fluids were tolerated b} mouth 
after the third hour but were tiot adequate Hv-po- 
dcrmoclvsis was started and jicmiitted to nm continu- 
nusl} for the next nine hours In the 6tli liour 300 cc 
of 10% glucose were given nitrav cnouslv wlucb effec- 
tivelv bolstered the falling blood pressure Total fluids 
III the first tw ch e hours w as 5 000 ct 

The patient improved satisfactonlv from tlie start 
\oniiting occurred onl} once and recoverv was un- 
ev enttul 

Chart 3 shows grapbicalK tlic eight dav course of 
\\ B, a colored female, age 20 vears weighing 87 
lbs Her estimated normal weight was 124 lbs 
Three months before admission this patient sud- 
dcnlv developed severe pol}d}-psia, polvaina and polv- 
pbagia Two months before admission, she complained 
of severe headaches whicli were diagnosed as migraine. 
She had several vomiting spells, became unconscious 
and remained so for four da}S when she was admitted 
to a Detroit hospital and treated succcssfnil} for dia 
betic aadosis 

Shortl} after her recover} from tins episode, she 
developed an infected ear which was lanced and 
had drained pus since that tune. She continued to 
lose weight trom Febniar} to Mav dropping from 
110 lbs to 87 lbs observed on admission to the hos- 
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His insiilm doac, lor control, dianged from 15 units 
dailv to 100 A B M R Mas taken on tlic dat before 
aadosis de\ eloped and is recorded as plus 34% He 
Mas brought out of acidosis Mith some difhcultt and 
stabibzcd on a liberal diet and adequate insulin dosage. 
Tlnaroidectonu Mas performed 16 dats after the de- 
t elopnient of an aaite th) roiditis 

His course following operation Mas in no waij 
stonii) The sugar disappeared from his umie and 
the blood sugar remained normal after the fourth post- 
operatne dat Tins is the onlj case of acute tluroid 
itis and diabetes that we ha\e cter ohsened 

DISCUSSION 

\\''e now turn to the discussion of 83 instances of 
diabetic acidosis These parents are dnidcd into two 
groups The first group of 50 patients, called Group I 
were treated before 1931 The second group, called 
Grou]) II, aicrc treated in 1937, 1938 1939 The 
later group coiilaiiis 32 cases For the most pari 
these ))atientb if under treatment at all before their 
aadosis were receiving jirotamine zinc insulin We 
wish to deienninc for one thing whether or not the 
introduction ot ])rotaminc rnic insulin had modified 
111 anv wav the development of acidosis The senes 
01 tables which lollow compares the salient features of 
the tw o groups 

Tabh, 1 Tlie average age of the two groups re- 
mains uncliangeil the oldest being SO vears in Group 
I and 72 in Group 11 Qiildren were excluded from 
Group II, whereas diere were three cases included 
in Group I Il'cighing Uie average, with tins fact 
111 view, one might saj that before 1931, the age of 
the occurrence of the acidosis vvas slightlj higher but 
not cigiiificantlj so 

Tabic 2 Age Distribution This tabulation reveals 
i larger percentage of aadosis in the elderlv, but again 
the inclusion of three children in the first group modi- 
hed this picture appreaaoi} It the children W'erc 
eliminated, the percentage of pahents under 20 vears 
would be oiilv 10% The reason for this shift is not 
apparent unless one vvashes to take into consideration 
the fact that dialietics are liv mg to an older age. 

Tabh 3 The sex rahos of the two groups remain 
unchanged with females sbll predominating This is 
to be expeaed when one considers the possibility of 
glandular upsets in the female. It is now quite gen- 
erallv conceded that diabetes mellitus is not due solelv 
to pancreatic dehciaicv, but that the picture is colored 
In abnormalities of pituitarv, tlivroid and adrenal se- 
crefaon The function of tliese latter tliree glands is 
disturbed much more often in the female than in tlie 
male It is interesting to menhon at this point that 
the reported increase m the inadence of diabetes itself 
is confined almost wholly to females who have reached 
the usual age of menopause 

Tabic 4 Weight Distnbubon The figures show- 
ing the incidence ot aadosis in persons over or under 
weight are quite '•igmficant Thev bear out our im- 
pression that the diabetic most difficult to control is the 
thin diabeuc The general trend in the two groups 


i" cssemiallv similar •Vpjiroximateh 63% of the pa 
ticnts studied m the combined senes w ere undenv eight 
Old) 9% of Group I were overweight whereas 17% 
of Group II were overweight Tins change of ina- 
deiicc niav be a reflection of the tendenev now to 
maintain diabetics in a better state of nutntion 

It IS quite evident from these figures that one should 
vvairn the underweight diabetic more cmphaticallv oi 
Ins increased susceptihilitv to aadosis and lav par- 
tiadar anphasis on vvliat to do about it if it should 
occur He should be vvanicd of the most common 
iniUal s)anploms of aadosis — namelv nausea vomit- 
ing headache or a reliini of the cardinal svanptoms oi 
the disease 

Table 5 The most common causes of acidosis arc 
tabulated The distnbution of cause"; in both group- 
IS similar except m one or two instances Infection 
still heads the list and carelessness aliout diets stfll 
ocaipies second places 

On breaking dowai the percentage of insulin errors 
m Group II we discover that there were three instances 
ot acidosis which were due to spoiled iiisulm This 
fact should lead one to em]ihxsizc to the pabent tliat 
old insulin if cloud) or discolored has no jiotciicv 
and tliat the dates on the liottles of protamine zme 
insulin are to be scrutinized If tlie expiration date 
has been passed the insulin should be refused 

1 urther, protamine insulin is the cause oi more 
allergic phenomenon tlian old insulin The onlv tatal 
itv in Group II, which could lie altnbuted directly to 
acidosis, vvas m a patient who became violentlv sen- 
sitive to insulin of all t)pes We have observed two 
such cases but tlie other one was successfullv desensi- 
tized and recovered 

One patiait develojicd aadosis while being changed 
over from old iiisulm to protamine zme insulin This 
oceairred dunng our earlv expenenees with protamine 
zinc insulin and need never happen again with tht 
know ledge vv Inch vv e now possess 

J’aticms omit insulin under the influence of mislead- 
ing advertisements and should be warned that u]i 
to the present no ‘ bv mouth” preparation is potent 

Tabic 6 Pabents still conhmie to have svinjitonis 
oi acidosis too long before seeking help Dducaboii 
is the answer to this problem The usual penod 
nuerveinng between onset of svniptoms and treatment 
IS irom two to three davs This happens even in 
diahebcs whom one considers to he veo well instructed 
Possibl) the acidosis itself causes a sluggish mental 
resixmsc in the patient to his emergenev The cor- 
rection for tins would seem to be to make certain that 
others m the familv beside the diabetic himself were 
ilbO educated to recognize the danger signals of 
acidosis 

Tabh 7 The highest blood sugar value recorded 
m this senes is 668 mgm per 100 cc , tlie lowest 77 
mgm The average blood sugar vvas 385 mgm pea 
100 cc. The percentage of blood sugar values which 
fall outside of the range of 200 to 600 mgm is negli- 
gible The onl) wnming to be sounded is that main 
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pjticnts, bHice the disco\ erv ot insulin, have been given 
this dnig before lhe\ enter the hospital and the find- 
ing of a low blood ^ugar should not deter one from 
making a correct diagnosm A larger percentage of 
low'er blood sugars occurred in Group II, which fact 
might be attributable to siicli a cause 
Table S The figures for the blood CO- in the t\to 
groups are almost identical Apparently patients in 
1937, 1938, 1939 penmt the same degree of acidosis 
to deielop before seeking aid as was the case during 
jbe earlier tears 

Toblc 9 The distrihwtiou of light and set ere in- 
stances of acidosis as indexed bt cstmialions ol the 
blood carbon dioxide coiiibmiiig power is praclicalh 
identical m tlic two groups 
Table 10 As will he noted, hi examining the 
tabulation of the Blood Non-Protein-Nitrogen lhi-> 
metabolite is apt (o have accumulated oter the nonutil 
limit even m the absence of renal disease This ab- 
iionnalitt is usualh quickh rectified when the blooi! 
chlorides are lestored to normal No special therapv 
for its correction is indicated One can assume that 
WTth the low blood pressure, so frcquentl) obsened 
that renal function is distuihcd, and it in also well 
known that non-protein nitrogen ami blood chlorides 
hare a reciprocal relatioiishi]) When the hypoclilo- 
remia is corrected the elecmtcd non-protem nitrogen 
disappears 

Table 11 The data on blood chlorides reveals that 
ihei'' may be quite depressed in some instances and 
on the a^eragc are definileh below’ the optiimiin 
This finding, of course, is anticipated from the acre 
nature of the melabohc disturbances and gives adequate 
logic to the liberal use of chlorides in therape 

Table 12 The average white blood count of Group 
II was 12.76S This figure is tabulated from the ex- 
aminations on patients without eiKlcnt infection That 
the white count is elevated in uncomplicated acidobis 
has been emphasired hi main authors and is mentioned 
Tgam here to warn against unneccssars surgcrj and 
alarm w’hcii it is oliscncd Because abdominal smip- 
toms, simulating acute mfectioii, arc among those most 
cdmmonly obsened in diabetic acidosis, sucli a warn- 
ing IS not iintuneh 

Table 13 The distribution of blood pressure read- 
ings m the two groups is unchanged It is to be noted 
that some ver\ low readings are recorded but that 
the aierage apjiroaches normal Blood pressures be- 
low 100 sistolic li,nc grave prognostic import and 
demand immediate treatment 
Tabic 11 Temperature It is to be noted that even 
tliough some of tliese patients were suffenng severe 
infections, temperatures W’crc not tremendously high 
Of much more significance is the record of sub-normal 
temperitiire The patient m acidosis is in shock and 
'the temperatures are not parallel watli the degree of 
abnormal phvsioiogv mvohed One explanation for 
the low temperature is to be found m the disturbed 
uruing of foods In order to restore the temperature 
to normal not only must the loss of heat from the 
V be interrupted, but manv tunes, external heat 
needs to be supplied 


Tabu 16 Ivespirations are usualh elevated during 
an existing acidosis Extremely high rales are ob- 
scn’cd in Group II up to 48 per minute It is of 
wlercst to note, lioiveter, that m some instances the 
rate is below’ normal and this observation alone cannot 
exclude the existence of an acidosis The rate of 10 
in Group I, tvas observed in a patient with cerebral 
hemorrhage The average rate w'as 26 m both 
groups 

Table 16 3 he average pre-acidosis daily insulin 

dose of both groups was lu the low’ thirties Such 
patients are usually classed as moderately severe dia- 
betics and it w’ould seem that this group is more apt 
to develop acidosis Possibly this is because they take 
their diabetes less senoush and commit more diabetic 
errors 

'table 17 Pre-acidosis diet It is of no little inter- 
est to compare the pre-acidosis diets of these two 
groups It can be noted at a glance that the carbohy- 
drate content of Group I is much lower than that of 
Group II During the past decade the carbohydrate 
content of the diabetics diet, in most clinics, has 
increased In comparing these two groups the amount 
has more than doubled during the period of observation 

That tins change has been gradual is illustrated 
vert’ well in Chart 6 This study was made on a 
group of thyro-diahetics observed from 1925 to 1936 
and illustrates the gradual increase m the carbohydrate 
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Prot«iij 

Fat 

CHO 

1925 

51 

140 

65 

1928 

68 

161 

76 

1927 

60 

200 

60 

1928 

60 

185 

97 

1929 

62 

160 

100 

1930 

67 

166 

98 

1951 

61 

163 

123 

1954 

61 

103 

153 

1935 

67 

201 

212 

1936 

70 

220 

260 
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allowances of patients having both diabetes and h}’per- 
thrtoidisni Since 1931 the increase has been quite 
consistent and ratlier rapid Whether this increase in 
carbohydrate has caused the occurrence of acidosis 
to he less common is not answered by tins study but 
our impression is, that this is so 

, T f duration of aeidosis ni Group 
IS 37 hours This figure is not accurate because of 
the infrequency of CO» estimations and the actual du- 
ration of the acidosis is probably less than this If 
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this IS so, a clniige should lx; nndi. in the tigor Mitli 
which we treat this condition 

Tabh 19 Mortahta In the first group of 50 pi- 
ticnts, 9 died gning a gross mortalita rate ni IS^'c 
The acidosis was the duel fat tor as the cause of death 
in one case (2%) Ihc riniaining eases died of the 
causes as tabulated 

Table 20 In Group 11, consisting of 32 eases, 5 
died (15 1 To) Acidosis was the chief factor in one 
case (3 1%') The otiicr causes ol death ire as 
tabulaterl 

SUMiMAin 

Studies b}' hundreds Iia\c been made to dciennine 
die most efficient method of using insulin, fluids salt, 
and glueose to combat diabetic acidobis Team work 
IS demanded for success Before the da\s of insulin 
few patients recoiered whose carlion dioxides combin- 
ing power was less than 20% Now there arc mam 
records ot recoien' with the carbon dioxide combin- 
ing jKiwer of the blood below 10% 

The treatment of diabetic acidosis requires hospital- 
ization m order to reestablish nonnal quantitatne 
aalues for the chemicalh dtcred liodi fluids Normal 
bod\ temperature, blood pressure, and renal uinction 
should be reestablished as soon as possible. 

Carlxahj dratc should be administered as soon as the 
blood sugar estimations rcieal a decided decline 
3-l3’poglj ceinia should be aioided 

Dehydration should be comlxitted aagorousl} wath 
salt solution Patients utilize, with benefit, 5000 to 
SOOO cc of fluid 111 the first 24 hours 
If the circulation is sluggish iiitraienoiis and intra- 
muscular insulin IS advasable Tlie intensne treatment 
schedule should not be discarded too soon, or a relapse 
ma} occur \Mien a regular diet is resumed a high 
carbohydrate (200 gin ) allowance should be procaded 
detailed tabulation of initial order is outlmcd, fol- 
low ed b\ cam mg orders to be adopted w hen tlie 
acidosis IS corrected 

Protamine Zinc Insulin has no part in the treatment 
of diabetic acidosis, but is the nisulm ol choice tor the 
routine care of most patients 

sample of the Diabetic Acidosis all Cliart” 
used, to record the jirogress of the patient in diabetic 
acidosis IS shown It makes axailablc for e\er\onc 
connected with the care ot the patient all tlie thera- 
peutic procedures and the patients response to them 
Data of four actual clinical cases is gi\en in detail 
A statistical study of 83 instances ot diabetic acidosis 
IS presented These cases are dnaded into two groups 
Group I consisting ot patients treated before 1*^31, 
Group II treated m 1937 1938 and 1939 
Tlie aierage age of the two groups remained un- 
changed as did the sex ratio Underweight dialielic-s 
were more frequently affected Infection heads the list 
as the most common cause of acidosis and dietan 
errors occupy second place Insulin errors seem to be 
becoming a more frequent cause Patients still omit 
insulm under the influence of misleading adiertise- 
ments 

5yanploms of acidosis are iisualh present from 2 to 
3 days before medical adyace is sought Probably Uic 
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acidosis jtstlt caii-'Cs a ''luggish mental response in the 
patient to his emergency Other incmliers of the family 
should be edue-ated to recognize the danger signals of 
impending acidosis 

Tlie ay crage blood sugar on admission yyas 385 mgm, 
per 100 cc and tlie ay crage enrlxin dioxide combining 
]K)wcr of the blood yyas 24 yoluines per cent 

The noii-protcm nitrogen is usually elecated but is 
quickly rectified The blood chlorides are beloyy nor- 
mal 

The wince count aicragctl 12,768 and descry cs speaal 
mention because abdominal syanptoins simulaUng acute 
infection arc among those most commonly obseryed m 
Uiabctic aadosis 

The hlooel pressure ay crage approaches normal but 
Is low in many indiyidnal instances and calls for im- 
niedi lie treatment Resjiiratioiis aierage 26 per minute 
blit in mdiyadiial instances may be nonnal or increased 
lo as high as 48 per nniuite 

The ay crage prc-icidosis insulin dose yyas 34yi units 
daily The pre-acidosis diet has a higher carbohydrate 
content in those patieiii' in Group II 
The ayerage duration of the acidosis alter treatment 
yyas started yyas 37 hours This figure is not accurate 
because tbe frequency of CO detcnninations was m- 
adequatt to settle this point 

The mortality rate if corrected to include only those 
eases where acidosis yyas the chief factor, was 2% in 
Group I and 3 1 % m Group II A tabulation of tlie 
other causes of death is presented 
CONCLUSION S 

rile general picture of dialxitic acidosia reniaiiis un- 
changctl during the past decade An hourly “Diabetic 
Acidosis IVall Qiart we bcheie aids m coordinating 
the efforts of those resyxinsible for the treaUnent of the 
patient It seems doubtful to expect a greatly improyed 
result until some new priiiaple of treatment is forth- 
coming 

Table 1 



Age 

Grout' 1 

Group 2 

Oldest 

SO \rs 

72 yTt> 

■Voungest 

^ - -4 yr< 

20 jrs 

-Vy crage - 

44 \r^ 

43 jrs 


Tablf 2 
Di^lnbiittoit 

Grniif’ 1 

Group 2 

1 - 20 >rs. - 

Ib'^r 

39t 

21 - 40 \rs 

32-70 

53-70 

41 - 60 jrs 

_ „ 44-^0 

2Z7r 

61 - SO jas 

8<“<r 

22% 


Table 3 

Sev 

Group 1 

Group Z 

Males 

22 - 44-7- 

13 40 6-7o 

Females 

26 56^r 

19 - 59 4-7- 

II 

T\ble 4 

light Pislnbiitwu 



Group 1 

G roup 2 

Normal limiU 

20 0^r 

20.2-7C 

10 - IPi'r oycmiiebl 4 4'> 

7 0% 

20^r or more 

4 4--r 

104-/r 

10 undcruii 

pllt 

45 0-~r 

20'4 or more 


174-;^ 
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Cause'! oj Andosts 



Group 1 

Gioup 2 

Infection _ - 

46 rr 

35 7% 

Faulta diet „ 

20% 

21 4% 

Insulin error „ 

189r 

23 8%. 

G I upset — 

_ 4% 

9 5%. 

Other causes — _ 

12% 

9 6%- 

‘ Sonia cases 

had multiple causation 


, 

Tabli 6 


Duiation o 

j Acidosis Syiuptoius 


¥ 

Group 1 

(iroup2 

High „ ' . 

7 daa s 

14 daas 

I 01\ 

1 daa 

1 daa 

Aa erage _ 

2 4 daa s 

3 daas 


Tabif 7 


Dtsfi dnition of Blood Sutjai J alut 

S 


Group 1 

Group 2 

101-200 mgms „ 

6% 

W, 

201-300 tngms 

285!’ 

13% 

301-400 mgms , 

- - - 38%- 

27% 

401-500 mgms „ 

24%- 

19% 

501-600 mgms 

4% 

165'e 

601-668 mgms 

0% 

9% 


T \Bi 1 S 


Blood 

Carbon Dioxide 



Gioup 1 

Group 2 

High 

56 0 a ol % 

541aol %, 

1 oa\ 

lOlaol % 

120aol %, 

\a erage 

J5 9aol ej. 

24 aol % 


Table 9 

Blond Caihoii Dioxide Dwirthuiion 


10-20 

21-30 . 
31-40 

4U50 

51-56 _ 

Group 1 

- — aol '■f- 34 7''. 

- -- aol %■ 32 6% 

aol %■ 28 2'-, 
-- - aol % 21% 

- aol 52 21% 

Group 2 
41 9% 
32 3% 
2265. 
OOrr 

3 2% 

High 

1-0\V 

\a erage 

Tablf 10 

Blood Non-Profein-Niti ogen 
Group J 

- - - „60 8 mgpn /lOOcc 

- - 20 0mgm/100cc 

— - 37 0 ingrn /lOOcc 

Group 2 
143 mgm 
24 mgm 
58 8 mgm 

High 

Toaa 
\a erage 

Table 11 

Blood Cliloridi s 

Group 2 

~ - - - _ 574 ingm /lOOcc 

- - ~ 350mgm/100cc 

- - 432 mgiii /lOOcc 


Tabie 12 



Wlutc Blood Counts 



Tabie IT 
r einperatui c 

Group 1 

Gi oup 2 

Higii 

1000 

1012 

Loaa 

960 

95 0 

Aa erage 

97 2 

982 


Infection excluded 

1 \B1 F 15 
Respiration 

Group! 

Group 2 

High 

40 

48 

Low 

10 

16 

\a erage 

26 

26 


Table 16 

Insulin 

Gioup 1 

Group 2 


Va erage units daila 32 

34 5 


Table 17 

Pri - Iridosis Diet 

Group 1 

Group 2 


PPC 

PFC 

High 

65 205 ISO 79 250 250 

Loaa 

40 90 45 5 

iS 70 60 

Aa erage 

56 147 84 69 164 194 2 

High 

J able 18 

Duration of Acidosis 
Group 2 

84 hours 

I oaa 

- 

7 hours 

A a erage 


37 liours 

Rccoacra CO- aboac 40 aol % 

Table 19 

Mo! tall tv 

Group 1 

Total 9 cases 1854- 
Acidosis chief factor 

1 case 2% 

Cerebral 

OTHER CALSrS OF DEATH 
hcniorrbagc 

1 " 

Mjocardial insuff 

1 “ 

Gangrene, 

, amputation 

2 “ 

Pneumonia 

3 “ 


PxclonLphntu ] m 

Table 20 
Mo) tahty 
Grout' 2 

Total 5 eases 15 7<;^ 

Audos.s chief factor ^ lease 3 P, 

(Tins ease allergic to insulin) 

OTHER C 'lUSES OP DEATH 
Pntunionia „ j < 

\ciitc Pul TIk j .. 

Coroinn Occlu j » 

Gangrene amputation i 


High „ 
I o\\ 

Aa erage 


Ifelow 110 

(sjstolic) 

Low ‘ 

A\ erage " 

High (diastoUc) 

Low ** 

Aa erage “ 


Tabif 13 
Blood Pressure 
G> out' 1 
- 33 3^- 

185 

80 

~ ^ 121 

_ 140 

74 


Gioup 2 
21 800 
4 400 
12/08 


Grout' 2 
34 / *7/ 
218 
78 
121 
100 
54 
73 


(Hbg 5 gnis ) 
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Report of a Case of Diverticulum of the Stomach (Cardia) 

Bi' 

B RESNICK, 1st Lt MC 

llOCA lIVTOS FIFU) rL-\ 


T his case iqjorted bccaiLsc of iis nint} and be- 
cause clinicalh the spnptcnnatologj' may suuulate 
am form of a gastric disorder, particularly gastric ul- 
cer As a good gastro-mtestinal stud\ is essential, one 
should never omit c-xaimmng the jratient in the Tren- 
delenburg position IS the diagnosis mat lie otherwise 
missed 

CASi: KHPORT 

Pntatc C a 23 vtar old, uhite male was admitted 
on Februarj 2, 1943 to the Station Hospital, complain- 
ing of epigastric pain, aomiting and cnictations of 24 
hours duration 

In the past he had had similar attacks watboiit vomit- 
ing penodicallj since Oeloher, 1SH2 In Fchniart ot 
1941 he suffered from pain after meals and after radi- 
ograpln was told he had a peptic ulcer Treatment at 
that time consisted of a Sippy reg'inen Under this 
therapj his stanptoms abated and he remained well, 
entering tlie Anm on JiiK 22 1942 Since October 
he has had recurrences of his abdominal discomfort 
This consisted of pirosis with epigastric pain non- 
radiating, often accompanied b\ nausea but no aomit- 
ing The pain ri'ciirrcd regiilarh one hour after meals 
and was reheecd In food and alkalies There was no 
history of disphagia anorexia loss of weight, ictcnis, 
acholic stools, haematemesis or melena 

His habits were not contributor) except that he 
smokes and drinks nifKkrateh His fannh Instorv was 
significant in tliat his father sister and brother haac 
undergone thcrajn for pqitic ulcer 

Phvsical cxamiii iiion rcacalcd a hcaltln appearing 
adult malt, in no apjKirint distress 1 emi>eratnrc blood 
pressure and jniNt rate were within normal hunts The 
organs of special stiist sliowtd no abnonnahtv The 
tharoid gland was shghth enlarged bilatcralh no 
nodules were palpable and no bnm was caidcnt The 
lungs were clear to pcreussion and anseailtation The 
heart was not tnlargtal the tnecbanisin was normal and 
the sounds wtrt ot norm d (iiiihu and intcnsiti \b- 
tloiniiial exaininaiion reecaled some cingastnc tender- 
ness on deep imlixition There was no ngiditv or spasm 
no masses were present The beer spleen and kadnevs 
were not palpable Digital nxtal examination was 
negatuc llxainination ot the locomotor organs and 
nervous sjstcm was negatiae 

Uaborators findings w ere as follow s — 

Blood — Hgb — KBC - a iriO.OOO 

WBC — 7,150 normal differential 
Urine AnaKsis Vo ibnonnalitv 


Serolog) Kahn, doubtful (3 times) Wasser- 
mann— Negative, 

Gastric Anahsis Free HCl — 20’’ • Combined 
HCl — 35° Total — 55° 

V w orking diagnosis of gastric ulcer w as made 
The radiographs obtained are illustrated below 



w - 

Fig 1 Shows an outline oi the stomach m lateral projectioie 
\n unhilerl iliverticnlar sic with a narrow pedicle is present 
on tlie jiostcnor asiKvt ni the cardiac end of tlic stomach The 
SIC is smooth rounded, ind measures I*,iaii and the mucos,! 

IS tamed wath Itaniini 

\s the patient s s) mptoins ab tied tinder bed rest and 
regulated regimen be was discharge-d after two weeks 
of comfort \o n])crativc interference was considered 
as long a.s the iiaticiit nniinned under medical sitpcr- 
Msion 

COilMENl 

It IS mil resting to lorrclate the cbiiiLal simptonis 
with the radiographic imdings 1 bi patient has bad 
long jicrnxls ot freedom front sanijiloiits jinnctiiatcd b) 
penodte bunts of dt-o union 1 roin a meclnmcal point 
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lie 2, Shows the stonnch iii latent iirojection Tlic patient 
ties in the Trciuleknbnrg iiosUion The [louch is now com- 
plctct\ filled with the niecln 


of view it IS difticuii to sec how pain would be caused 
bj pressure alone Main instances of dnerticula of 
comparab^ely large size are known to be asvinptoinatic 
The patient’s attacks of pain nausea and a oiniting arc 
probabU brought on b} aii} agent causing gastritis 
such as dietarj indiscretion Howeaer, due to the 
presence of the sac, a local state of stagnation is pres- 
ent Tlie aralls of the sac are swollen and edematous 
and because of the narroaa pedicle, the sac has difficultv 
m empt3ang and a resulting dia'crticuhtis aaitli sccond- 
dary inflaminatora changes in the aaalls is present, and 
the sjauptoinatologa ensues When the sac can einpta 
freely again and the inflammation subsides the dis- 
comfort ceases 



Tigr 3 Shows 1 banuni rcsKluc in ilic !>ac This Postcro 
anterior projection was taken si\ hours, after the ingestion of 
the media 


Tilt differential diagnosis must be made from that of 
perforating gastric ulcer with an accessor) pocket 
While the histoi) is hpical of the ulcer S)ndrome, the 
site of the lesion close to the oesophageal orifice is not 
the ustial one Anomalies of development are more apt 
to occur at this site and radiographicallv the smooth 
contour of tlie sac and lack of infiltration of the walls of 
the stomach are in keeping with the diagnosis of di- 
verticulum 

SUMMARY 

A case of diverticulum of the cardiac portion of the 
stomach is presented w ith radiographic studies An at 
tempt IS made to explain the reairrent nature of the 
scanptoms on an ohstructue and inflammator\ basis 
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The Absorption oF Iron from Ferrous Sulfate with Observations on Hemoglobin 
Changes and the Influence of Certain Intestinal Protozoa* 

By 

\LICL O M-\KSn, MS 
RUTH M LLVERTON Ph D 
THCUMA J McMILL\y, M S 
and 

GEORGE R. LNDEKUOOD \[ D 

LINCOLN \LKkA>K\ 


R ecent research has altered our concept of the 
bodj's management of iron whether tins dictarv 
cssentnl is administered oralh or bj injection It was 
tonnerh believed that catabolizcd iron, and iron in 
excess ol that used for hemoglobin fonnatioii and 
maintenance of iiomnl bod\ stores, was excreted bj 
wa\ of tlie intestine It Ins now I>ecn established that 
the bod^ does not ln% e the ablllt^ to excrete iron but 
that the iron in the feces is tliat wlncli lias passed 
through the intestine unahsorbctl (1, 2) This Ins led 
to the suggestion tint the bod\ controls tlie metabolism 
of iron In regulation of the aninuiit absorlied ratlicr 
ihui the amount excrctctl (1) 

The present stud\ was undertaken in an eflort to 
inswer scteral questions whicli arise when iron ab- 
sorption and excretion are mewed trom the standpoint 
of tills newer concept of the bod\ s tnabihU to excrete 
iron Tile (jueslious art these (a) \\ hen an iron con- 
centrate such as ferrous sultate is gnen oralh for 
sueral suctessne weeks will the bodj regulate its ab- 
sorption so that as the IkkK s store of iron increases 
there wall lie a decrease m the amount that is alisorbed 
as tilt period of therapi proceeds (b) since the quan- 
tit\ of iron tliai is alisorbed during such periods greatlj 
exceeds am cakulated need or reasonable use h\ the 
bodj will this excess gradualh be released alter the 
concaitratc is discontinued and the pressure of a high 
eonccntratioii of iron in the inttsinial contents is re- 
mo\ ed and (^c ) do certain protozoa frequcntlj present 
m the intestinal tract interfere wath iron absorption and 
hemoglobin formation’ 

PKOCl DURE 

1 iti\ '-tudie- ot the ab-orption and excriiiou ot iron 
Were made on 46 healtln college women Thirti -three 
of these studies dealt inaiiih with the absorption of iron 
from an iron supplement which was giieii daiK for five 
or SIX weeks while the other 17 studies (13 suhje-cts) 
were eonctnie-d primanh with the* excretion of iron 
after such a suiiiileanent had iKa-n dtseontinned In the 
excretion tests the siipplemenl was gueii lor oiiK one 
week \11 the subjects were on tlieir customars sclf- 
clioscn diets which jireiaoiis studi bad -Iiown lumished 
an aicrage oi 10 mg ot iron daiK The daih -tipple- 
ment was 126 mg of iron fumi'hed In two three grain 

* Publtshfd eneh tbe npprorsl of the Dlrrttor bs Pno— Xo 
337 Joumnl Series Nrbr Agr Eiporlment Station Lincoln 
t ebrnskn 
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Icrroiis sulfate tablets taken with the morning meal 
Stools were collected for all subjects during the time 
the ferrous sulfate was giien, and for the 13 subjects 
who had the supplement lor oiih one we<J>, lor the 
se\en dajs preceding and for the 30 dais followang the 
supplement 

The gross tlieci ol certain pathoguiie and non- 
pathogemc imcro-org-misnis of tlie intestmal tract upon 
the absoqition of iron was determined in the group of 
33 subjects Microscojnc examination of the fresh 
liquid Stools that were jiassed after a jnirge of Epsom 
salts showed that 12 subjearts bad no protozoa 13 sub 
jects were iniectcd wath Lndaiiioiba Inslolytica, and 
eight others bad lanoiis flagellates as well as non- 
pathogenic amoebae of which fl)tdamoilni colt, Eii- 
dohmax imita, and lodainoiba huctschhi were most 
eommon Ferrous sulfate was giicn for three weeks, 
and then the subjects who had been found to harbor 
these protozoa were treateflwith carbarsonc to nd them 
of these micro organisms at least to the extent that an- 
other microscopic test was iicgatnc, the\ weri then 
giien lerroiis sulfaie again for two or three weeks 

Ce>lIcction of stooE and their preparation for analysis 
were made as preiaonsh desenbed b\ Eeicrton and 
Marsh (31 Iron was detcninned bj the thiocianate 
method as de\ eloped by Stugart (4) and all colon- 
metric readings were made m a Sanford-SIicard jiho- 
telomcter 

Routine hemoglobin exxuninations were made on all 
subjects bi the method described by Todd and Sanford 
(5) and the lulli dci eloped ox\ hemoglobin was read 
in the photcloinetcr 

RESULTS 

Tigiircs for the aicragc daiK absorption of iron bj 
the subjects during the lime when supplcnientan iron 
was giren are shown in Table 1 Thci are \en similar 
regardless of whether the subjects rtxencd additional 
iron for one week or for six weeks or for am length 
of lime lictwecn one and six weeks The aicragc dailj 
absorption for the 33 subjects who were gnen 126 mg 
ot iron daili for a period ot fne or six weeks rmged 
irom 64 79 mg to 102 SI mg with an aicragc oj 76 79 
mg 1 his meant that trom 47 6 per cent to 75 6 per 
cent of tlie total iron ingested each dni (126 mg from 
icrrous suliaic plus 10 mg from the diet) was ab- 
sorbed or an aicragc of a6 ^ per cent For the 13 
subjects wlio were given tin supplement mr onh one 
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week tlic i\crage chil\ ahsorjniou ol iron latigcd from 
Ton mg to 11(> 1? mg \Mtl> nn a\cragc ol 77 39 mg 
The percuttage of abhoq)fion for tlu> shorter pertod 
nmged from 34 3 per cent to 85 4 per vent wiUi an 
s\ernge nt 5/ 4 jjti cent 

1 \in F 1 

llu atirfii/i daih absorf'lioit of non durutq j/i "^^tcks 
of high ivfoU for uihjicls ilassifud ciccorduig to 
(he protozoal groups and foi 13 nd'jicfc during one 
Ti'. A of hi'/h intaki 
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84 
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81 34 
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61 9 

54 2 

65 8 

39 8 

57 4 
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fnu 

“6 31 

7 ' 69 

67 45 

74 9 > 



% 

36 1 

57 \ 

49 6 

55 1 


Third 

ttlR 

80 32 

76 03 

68 60 ' 

76 01 




59 1 

55 9 

50 4 

35 9 
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Fourto 

mK 

”0 7 S 

6 - 40 

7 b 6 / 

78 9 ' 




56 5 

oO 6 

56 4 

58 1 


Fifth >.rck- 

mp 

r 

-8 45 ' 

80 71 

26 

75 05 



57 7 

59 3 

52 4 

55 2 


S xxK 


■•4 43 

76 3 - 

64 323 

73 2 b 




54 7 

56 1 

47 3 

53 9 
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mk 

”8 42 

”0 81 

“4 01 

76 79 




5 - ~ 

56 5 

'4 4 

56 5 
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lowtsr 

mv. 

04 ”<3 

66 33 

6 - 19 

64 79 

46 -1 

hiphrtt 

mp 

3471 

102 81 

84 20 

102 81 

116 1 - 

lo».est ... 

' r 

47 6 

48 7 

49 4 

47 6 

34 3 

hlcbfst — 


69 6 

•^5 t 

M 9 

75 6 

85 4 


11 sul'j«^t> 2 7 tubjectv 5 4 »uhject*t 

•* The ferrous uilfsee supplement imv forROtten one dap h\ one aubiect 


Con^lderulg the mduidinl t'anation m mttitiual 
niotiht\ and dm cannine teas, giren to mark tlic stools 
at Ihree-neek mtcr\ah rather than at \^cckl^ ones, no 
signihcanct can be attaclied to tlic small ditfcrcnccs 
between the anionnts of iron that were absorbed In the 
control sulijccts and b\ the subjects with certain jiro- 
tozoa, or between the acerage daiK ahsoqition for dif- 
terent w eeks during the studv 

The same is tme of tlic subjects harboring the difter- 
eiit protozoa and is shown be the figures in 4 able 2 
Teithcr the presence oi certain pathogenic and non- 
pailiogenic protozoa, nor their absence after a protozo- 
aade iioticcabh atfected the absorption ot iron b\ these 
subjects 

Tile increases that were taking place in the bod) 
Stores of iron of all the subjects did not lead to 
significant changes in the heinoglobni content of the 
Wootl The aeerage hemoglobin aaluc for the 33 sub- 
jects was 12 9 gm per 100 ml of blood at the beginning 
of tile stude and 13 0 gin alter fi\e or si\ weeks of iron 
supplementation At the beginning of the stud) the 
a^crage lienioglobin \alue for the 13 subjects was 13 5 
gni , alter one week ol supplement 13 2 gm and at 
the end of tlnrU daes following the supplement, 13 1 
gm 

The total amount of iron tliat was absorbed b\ tlie 
"ubjects who recened the supplement for five or sin 
weeks was suftieieiit to practicalK double the iron con- 
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tent of their bodies The amounts that were absorbed 
ranged from 2,721 mg to 4,318 mg and ateraged 3,225 
mg The total amounts of iron that were retained b) 
the subjects who received the supplement for onh one 
week aieraged 342 mg 

1 VULE 2 

y/n ah wr pi ion of non and the lumoglohm valuer for 
subjects In foil and after a proiozoacidc and for their 
eonii ols 


Ax-^raRe daiE absorption ot iron dur 

Ins throe iseolcs of iron supplement ® ^lood 


Subjects 


13 subjects vrith 

H. hlstolj'fica 

8 subjects With 
non pathogenic 
protoioa 

1 2 control 
subjects vnih 
none of these.. 


Immediately^ 
before protoroac.de 

mj. Per cent 

80 55 7 

75 16 55 3 

Fim 3 Heeks 

80 29 59 0 


Immediately 
after proioroacide 

mg Per c«*nt 

79 83 58 7 

70 75 52 02 

Second 3 week^ 

”6 55 56 3 


Before After 
protozo protozo 
aadr aadc 


13 0 13 0 


12 “• n 1 

Fu*t Second 
3 >^eeks 3 weeks* 


13 0 13 0 


The data for the a\ erage dail\ fecal excretion of iron 
b\ the 13 subjects, whose stools were collected for 30 
da ^3 after the supplement of iron was discontinued, 
arc gnen m Table 3 The aa erage daih excretion b) 
the different induaduals during the forcpciiud or week 
jircceding the peno<l of high intake, ranged trom 2 44 
mg to 13 82 mg of iron with an .iscragc of 6 67 mg 
for all subjects The mgcstion ot 126 mg of iron dail) 
lor one week mcrcnscd the a\ erage dail) excretion to 
47 55 mg of iron As soon as the suiipicment was dis- 
continued there was a rapid diminution m the amount 
ol iron that was e\crcted During the first three days 
the acerngc daih excretion for all subjects dropped to 
31 27^ mg, then the next three da\s it dropped further 
Ui 9 77 mg, and during the seventh to nintli da)s to 
7 35 mg of iron per da\ B) the ninth day ever) sub- 
jeart was excreting apiiroxiinatcl) the same amount of 
iron as she had during the w cck before the supplement 
was gitcn and she continued at this lecel witli little 
\anntion for the ensuing three weeks or until the end 
of the stude Tlic a\ erage total daih cNcrction for all 
the subjects for the last three weeks of the follow-up 
period was^6 17 mg of iron, in comparison to the aver- 
igc of 6 67 mg during the forepenod at the beginning 
of the studs After the first six ch) s of the follow’-up 
licnod the range of excretion was ser) similar for each 
succeeding group of da)s At no time during the fol- 
low-up period did the excretion of iron for an) in- 
cln idual increase sigmficnmly or remain consistenth at 

Tablf 3 


y/n azerag< daily fieal excretion of non of tlnrhcn 
nihjtcts for forty-foin dayz 


- 

Length of 
penod 

Range 

lowest hiRhest 


Forep^riod 

Prnod of high inukc 
(6 grams ferrous 
Follow up period 

1 st to 3 rd day 
4 th to 6 th day 
7 th to 9 ih day 
10 th to 16 th day 
17 to 23 rd day 
24 th to 30 ih day 

days 

7 

sulfate) 7 

30 

3 

3 

3 

7 

7 

7 

mg 

2 44 

11 02 

4 99 

4 0 ” 

2 02 

2 84 

2 50 

1 92 

mg 

13 82 

73 32 

70 88 

24 53 

19 43 

10 74 

8 67 

14 74 

mg 

6 67 

4 ’ 55 

31 27 

9 7 - 

7 35 

6 56 

5 93 

6 01 
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•} Despite the retention of the large amounts of 
iron there were no signifieanl cliangcs in the hemo- 
globin ^•alue^ 

' ‘i T\\ cat} -one subjects infected wth C histolyfua, 
or wiUi other non-ixitliogenic ainoebac and \ annus fla- 
'Tcllates. absorbed the same amount of iron before and 
after the administration of a protoroacide 

6 These twciiU-one subjects also absorbed tlie 
same aniomit of iron as the control subjects who were 
not iilfected w ith the micro-organisms 

7 Tlie aicragc amount of iron absorbed. 76 79 mg 
per das, by the subjects ^\ho iccened the supplement 
for fne or six weeks was as great as that reported m 
die literature for subjects who lecencd eight times this 
amount of iron or the usual mediciml dose 

8 During the thirts dass that tollowed a week of 
iron supplementation the botlj did not release or ex- 
crete the iron that had been alisorbcd from the supiile- 
ment 

9 There, was no indication that the bod}' has am 


ability to control the iron content of tiic liody b} exci c- 
(lon or absorption 
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A Planned Dietary in the Treatment of Addison’s Disease 
With Desoxy corticosterone Acetate"* 


By 

THOMAS HODbL McG \\ \CK MD FACP 
and 

LOLISr BABCOCK 
Afw yoRK, N y 


"Pi ESPllL some decrease m the cost of water} cx- 
tracts -of the w'hole adrenal cortex and the I'-oIa- 
lion and S}ntliesis of man} compounds simulating m 
effect one or more of tlie functions of that structure, 
' dcsoxt corticosterone acetate remains the most readily 
available comnierciall} of the 17-keto-stcroids and the 
most powerful m its poMtivc influence upon sodium and 
chlonde inetabohsm 

Its use has spread far be}Otid the field ol adreno- 
cortical iiisufticienc} , often witli undcrcniphasis upon 
the dangers dermng from its capacitv for retaining 
sodium w ithm the bod\ and stabilizing the distribution 
and excretion oi potassium The fundamental s}ncr- 
gishc relationship betw een desox} corticosterone accta*^e 
and sodium in bod} metabolism has been so trequently 
demonstrated as to need no further elaboration here 
It has been shown in a clinical wav (1 ) (2) (3) (4) 
that the effect of the drug is mverseh proportional to 
the amount of sodium available for its action, accord- 

k 

mg to the formula D = — , where D represents the 

Na 


*^m the Department or Medicine 
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dailv intake ot desoxycorticostcrone acetate m milli- 
grams, Aa the dailv ingestion of sodium in grams and 
k, a constant 

The value for k will necCbsanlv vary as the degree 
of adrenal insufficicnc} present, hut once Cbtabhshed 
m a single individual, appears to remain strikingly 
constant In tlie stabahzation of seven jiatients with 
Addison’s disease, the values for k have ranged from 
37 5 to 45, with more than half ot the determinations at 
the mipcr figure (4) Vanations in the Xa figure ot 
this equation are considerable if tlie patient is allowed 
to consume the diet of the average American, w'hich 
mav contain anvuvliere from 3 to 6 gins of sodium daih' 
Unless this factor is caiefull} controlled, it is inevitable 
that the amount of desox} corticosterone acetate which 
can he safeh cmploved will he either loo little for the 
jiaticiU s needs or so much as to cause a complication 
trom overdosage We liavc seen both conditions occur 
111 patients whose diets were not satisfaetonl} followed 
after leavang the hospital (5) In one instance, a 
cardiac comjihcation which ncaih ended fatall} oc- 
curred during the jiaticnt’s vacation wliile she was 100 
miles from her phv sician 

To avoid untoward reactions and to take full ad- 
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Table IJ 

Soft Diets fat U Gnu Sodiinn 


Bm&(a9t 

Fruit— *1 «rving 0 018^.- 

Cer*al— any, 3 ubUspoons vtthout «dded salt (measure before cooVing) 

EgB* — 2 any it>le except fried (no added salt) 

Toast — 2 slices^ uhite or v.hoIcv.hcat 

Burner — saltfree 2 pats 

Creim — 20*^ cup 

•Cocoa — 1 cup — 


Lunch 

•Cream soup— for full or light diet, 1 cup 

Cream cheese — 1 package 

Or Eggs — *2 any style excepf fried 

Or Rice in hoc milk — cup cooked ricc and 1 cup hot milk 

Potatoes— mashed or baked 1 medium 

Vegetable puree— 1 serving 0 0739c 

Bread — 2 slices white or wholewheat 

Butter — salt free 2 pats 

Fruit — I Serving 0 008*^ 

Or •Sherbert — 1 scoop 

M Ik — 1 glass 


Dinner 

Minced chicken plus *creamcd sauce 2 oz 

Or Sweetbreads plus •creamed sauce 3 oz 

Of Minced fish— •creamed sauce 21/ oz 

Potatoes — mashed or baked 1 medium 

Vegetable — 0 073^ puree cup 

Vegetable-^ — 0 016^ puree V* cup 

Bread — 1 slice white or wholewheit 

Butter — salt free 2 pais,_- 

•Dessert, choice of 

Soft custard cornstarch pudding 
tapioca pudding t ce pudding 2 scoops 
ice cream bak<^ custard blanc mange 
Tea or coffee — I cup^_— — . 


For the remaining soft dicta use the I 3 gram sodium soft diet with the 
changes indicated below 
For 3 gms sodium 

Allow 2 slices of r>c bread per meal (instead of white bread ) 

Add y. tap salt to da> » menu 
For 4 5 gma, scdiucn 

Allow 2 slices of rye bread per meal (instead of white bread ) 

Add 1 glass of milk at dinner (instead of tea or coffee ) 

Add 1 tsp, salt to day s menu 

Approximate taluest 


Gms 

N» 

K 

100 

0 018 

0 183 

200 

0 021 

0 162 

100 

0 140 

0 138 

50 

0 197 

0 054 

20 


0 003 

100 

0 030 

0 130 

200 

0 059 

0 436 


0 465 

1 116 

200 

0 076 

0 586 

75 

0 110 

0 040 

100 

(0 1401 

(0 138) 

210 

(0 113) 

(0:220) 

150 

0 033 

0 684 

100 

0 073 

0 310 

50 

0 197 

0 054 

20 

- _ - 

0 003 

100 

0 008 

0 210 

100 

(0 008) 

(0 183) 

200 

0 102 

0 286 


0 599 

2 173 

60 

0 108 

0 499 

90 

(0 108) 

(0 495) 

75 

(0 114) 

(0 567) 

150 

0 033 

0 684 

100 

0 073 

0 310 

100 

0 016 

0 310 

25 

0 098 

0 027 

20 



0 003 

150 

0 118 

0 212 


0 446 

2 020 


For 6 gms sodium 

Allow 2 slices of rye bread per meal (instead of white bread ) 
Add tsp salt to da> s menu 


For 7 5 gms sodium 


Allow 2 slices of rye bread per meal (instead of white bread ) 
Add 1 glass of milk at d nner instead of tea or coffee 
Add 2*4 tsp salt to day s menu 
For 9 gms sodium 

Allow 2 slices of rye bread per meal (instead of white bread ) 
Add 1 bouillon cube at dinner 
Add 2^4 tsp salt to day s menu 


Carb 


550 

• See Reap© List 

P 


90 

Notet 


F 


160 

2^4 tsp salt it the largest amount of »lt 

Calonet 


3 000 

be distributed as 

follows 

Vitamin* 

A 

48 000 49 000 

Breakfast 

Lunch 


Bi 

950 — 1 000 

Cereal — tsp 

Cream soup — y tsp 
Poratoe* — ‘g tsp 


C 

5 000 — 5 100 

Epps — y4 t5p 


p 

500 — 550 

Cocoa — Tsp 

Epps or nee m milk— 


sJ 

1 450 — 1 600 


' 4 tsp 


Vegetable puree — tsp 


Dinner 

Creamed chicken etc — 14 
^ t'P 

Potatoes— tsp 
Vegetable puree — 14 tsp 


liqind and light iiounshiiient I'j ser\ed \1I lood not 
consumed b} tiie patient is weighed, its salt content 
calculated, and a corresponding amount of sodium given 
as '\ddison b elixir (6) the formula of which is sodium 
chlonde 10 gms , sodium titrate 5 gms water suf- 
ficient to make 1,000 cc and flaionng to taste In 
. tins waj, the salt intake is inaiimined at the desired 
Ituel throughout each dat 

SPECIAL IXDICAilONS FOR EACH DIET 

In the aieragc patient where no special problem has 
ansen, it sctnis uhisable to utilize diets containing the 
aierage amount ot sodium which the normal person 
would constime, mz those with 3 0 4 5, and 6 0 gins 
of sodium resjjtctnch In this conncttion it must be 
rtmcuiliered that tlie higlier the sodium content, the 
lower the amount ot dcsoxi corticosterone acetate 
which can he safeR used and the less cxpeiisuc the 
regimen On the other hand, dosages ot desoxj’corticos- 
teronc aectate corresponding to an intake ot 3 gms nf 
sodium dsih ^^i c about 15 mguis i seem to he liked 
h\ the jiaDcnt better than those lontaining more sodium 


and less hormone Almost iinarnhli the patient 
“feels more fit ’ under sucli conditions 
Diets containing 1 5 gnus of sodium liate been iiscd 
solch tor nncstigative purposes, although patients 
seem to tolerate them well, and in general show satis- 
facton functional responses Parcntheticall} such dieCs 
appear to lie quite satislactory for the management of 
liYpertensjon o\er short periods ot tunc 

Diets containing 7 5 and 9 0 gms of sodium respec- 
luely permit the use of a correspondingh low dose of 
(lesoxe corticosterone acetate according to the formula 

k 

^ ~ ~ El main instances ihci .ire jnstilied for the 

economies thus effected It cannot he overemphasized 
howeicr, that paPaits do not feel ‘quite as fit” as when’ 
using more ot the hormone and less salt However 
we Inrc maintained patients ai uill-iune work satis- 
lactonh for more than a scar on the 7 5 pn diet and 

approximateli 6 nipns ot dcsoxi corucostcrone acetate 

c ailv, and for iicrincK up to six montlis on the 9 0 gni 
diet and 5 inpns nf desnxi corticosterone acHate daili. 
rom w Iiat ha^ Iieen --aid u cannot he interred that 
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Lnbbage— 1 cup 

Eggplaut-K cup or 2 hrgc ^iccs 
Lettuce— El head 

Tomatoes— tre^h 1 medium, cuHiicd J. 
0U7o rnnts—100 ejm t’Orlionc 


Sterred rhubarb — cup 

Dried apricot — 8 bahes 

8 tL\\ed dried peaches — -l/t ciui 

Canned ptunis— 3 plums 

Canned cherries — 1/3 cup 

Grapes— 1 small bunch 

Fresh Peaches — 1 rued 

I'rcsh pineapple — 1 slice G' thieh 

Fresh plums — 3 phini' 

lilutberncs — Ff cup 

Watermelon C. P — 1/3 slice 0 (ham 

1 resh pears— I small pear 


tup 


(41 dW% r nuts— 100 gm (’Ortious 
Stewed prunes — 3 prunes 
Canned figs — 3 figs 
Dned hgs — I medium fig' 

1 resh strawberries — cup 
Banana E, P- — 1 medium 
Cantaloupe E P — Yi cup cube' 

Fresh cherries — cup 
Dates — 8 dates 
F resh apricot' — 2 apneots 

(5) 007S% J'cgilahhs—100 gm I'ortious^ 

Beets — 3. cup 
Carrots — 2/3 tup 
Turnips — '/s tu]> 

Aaocado — G large 
Broccoli — ^2/3 cup 
R sprouts — 213 cup 
Cauliflower — 1 cup 
Ealc— iij cup 

(d1 0J2S7o I cgi tables— ^0 gut l”->itto"s to Ik substUnInl 
for 0073% soiiitobhs nben cicsirnl* 

Cckre — two 7" stalks 
1/3 cup cooked 
Endue — 1 small crown 
I inia beans — EJ eup 
Dandelion greams— cup 

(7) jifiots — ]4 lb scrz iiiqs — 130 aim t <i 0 lOl K O-lOi 
Hoast becf--d''v3''^^ 
l^mh cho\) — 1 large 
Roast lamb — 2 slices 4”x4'’vJ-^" 

Roast mutton — 2 sbce-s 3"x4"xl'' 

Beaifsteak— 5"x4"\2'’ 
l^oast teal' — I vo^xF 
Veal cutlets — 1 large 
Beef patte — 2 small 

Chicken — broiled 1/3 broiler roa>t 2 sliecs 4''x2'\a4' 
Turkei— 2 slices 4"x3''xl/3" 

{81 r tsh — 1/3 lb sit~ing — liO nuts \a OtP^ A 0^10 
illaddock — ^5’'\4"\1" 

Flounder— 5" x4'’xl" 

Mackerel — }''v43'.''x2'' 

Trout— S-ad'^-xS" 

Halibut — l5i"v4i2''Nr 
White hsb — !''■ “x4a(.'*xl'' 

Blue fish— 3''\5"x2’' 

Measure ecgelablcs after co'ikiiig mile" otbcrwi'c plainh 
noted 


Table \ 
Recipes 


Ccnal Gnu I \A 0 017 K 0 098 

1/3 cup cerual 
1 * j cups w atcr 

Add cereal to boiling water Boil 10 minutes, and cook jn 
double boiler Y hour Strain and senc with cream 
[ hocolalc Blanc Mange* Na 0 109 K 0 365 
'/ cup niilk 1 tbs comstardi 

I tbsp sugar 1 tbs cocoa 

Few drops aamlla 1 egg white 

Blend constarcli and equal (larts niilk Heat leniamdcr of 
milk in double boiler Add cocoa, sugar, and then moistened 
cornstarch Cook 20 mimitcs in double boiler Remove 
from beat add \anilla and fold in beaten egg uhita Dull 
* For plain blanc mange, omit cocoa 


Cliutolali 1 rosltd Xa 0156, K 0 656 

1 glass milk 1 scoop icc cream 

1 heaping tbs cocoa 

Ctttoa (for liqnid o> soft diets) Na 0 059 K 0430, 200 giiu 
* . cup milk 1 heaping tbs coco i 

Sugar as desired '4 cup ivater 

Y cup cream (20%-) 


Cocoa (for full or hiihl tints) 

1 cup milk 

Sugar as desired 
1 heaping tbs, cocoa 

Cornstarch Pudding \a 0112, KO 173 

1 tbs cornstarch A. few drops vanilla 

ij tbs cold water 1 egg jolk 

1 tbs sugar 'A cup scalded milk 

Mix cornstarch in eold water and pour into hot milk took 
until u tbickeais Beat egg >olk, add tiic sugar and pour tlic 
hot mixture oaer them Cook m double boiler until mixture 
ihickdis 


t r< am Sana Na 0 057 , K 0 297 

' j cup milk 1 tbs flour 

2 squares salt-free biittei 

Cnaiii Souf’ (for liquid oi soft diets) Na 0118, K 0 571 
1 cup milk '/. cup 0 0169o acgetable puree 

1 tsp flour I square salt-free butter 

Melt butter \dd flour Pour milk slowh into butte r- 
iiid-rtour mixture \dd vegetable puree. 

Crtam Soup (for light or full diets) 

2i3 cup niilk 
I tsp flour 

’4 cup OOIO'/e vegetable puree 
1 square suit-free butter 

So// Custard \a 0118, K 0306 

1 cup scalded milk 1 egg jolk 

2 tlys sugar 2 or 3 drops vanilla 

Place e-gg volk and sugar m top of double boiler and stir 
until blended Stir m scalded milk slowK und cook until 
custard coats a metal spoon 
rgnuoq. Chocolate* \a 0180, K 0 483 

1 cup milk Vanilla 

1 egg 1 tbs cocoa 

2 tsp sugar 

Mid sugar milk ind vanilla to 3 well beaten egg Di' 
solve cocoa in a small amount of the milk and bod for 1 
nnuutc. Pour both mixtures into shaker and shake wdl 
with ICC 

’’For plain eggnog omit cocoa 


Pgtnwq Oraiiqt Na 0 09(i, K 0 468 

^ oSR 1 glass orange juice 

- D'P sugar tsp lemon jmcc 

1 tbs cream 

Beal egg volk \dd bah the sugar Then add graduallv 
the orange and lemon juice Add the cream and fold in 
stifTIv licatcn egg wlutc to which has been added the re- 
mainder of the sugar 
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of a single 'Mtaiiiin tlic oilh aspect of the problem 
whidi noulcl seem to make iurther mrestigation de- 
sirable Mail) national diets, as s\ell as certain thera- 
peutic diets, contain a preponderance of carboh) drate, 

‘ fat or protein Could it be that such diets might allect 
the body s needs for nutrients otlier than the s itamins 
of the B-complex*' 

The existence of a relationsliip between the amount 
of ascorbic acid and the fat carboln drate and protein 
content of the diel has not been definitelv established 
Tlie limited studies on tins relationship l.ick uniformite 
in metlnxls of procedure and are controversial as to 
their results Since a slight ascorbic acid deficienc} 
ts wide-sprcaid there is a practical need for sUidemg 
this relationship 

The four papers, all ol winch appeared in 1936, 
dealing wilit the effect of high eairboln drate, fat and 
protein diets upon the ascorbic acid excretion of man 
were not m agrceinait as to the conclusions drawn 
Oiakrabortv and Roe (6) reported that a high pro- 
tein diet increased the bode s need for ascorbic acid 
since 111 teeo male subjects thev found the indolphcnol- 
rediicitig properties of the urine wais loee er on the high 
carbohe drate diet of the Bengali than eeheii a diet 
containing larger amounts ol protein either as meat 
or as casein, eeas consumed This same high reducing 
poeeer ol the urine eeas also reported eeheii large 
amounts of butter w ere added to the diet A.hniad (7 ) 
tisuig hnnscll as a subject parlle corroborated these 
findings reporting that a high meat diet increased the 
bode’s excretion of ascorbic acid On the other hand, 
Chopra and Roe (8) in a stude of three indieiduals 
ingesting 240 grams of fat a dae found no increase m 
tlie iiidolpheiiol liter of the urine although the acetone 
bodies in the iimie did increase Heineinann (9) con- 
cluded from his work tint the increased reducing ca- 
jiaciB of the urine found In other workers when diets 
high in protein and fat were ingested came from re- 
ducing substances other than ascorbic acid The ex- 
penmental procedure used in these shidies was not 
tmifomi and the diet was not carefulh controlled with 
the exception of that of Heinnnann In no case w^erc 
the diets balanced in respect to the other nutrients 
This paper presents the results of the influence which 
controlled and lialanced diets had upon tlie excretion 
of ascorbic acid of eight women engaged in academic 
w ork 

experimental procedure 

A micro-method similar to that of Birch and Har- 
’■'s (10) was used m testing for ascorbic acid The 
d\e was standardized against pure crcstalline ascorbic 
acid, and was made up fresh at short intervals and 
kept in a dark bottle in the refrigerator 

After comparing the amounts of ascorbic acid ob- 
tained when titrating the nnne as loided with those 
of the pooled 24 hour samples to w Inch had been added 
meta-phosphone acid to stabilize the ascorbic acid as 
adiocated hi Musulm and King (11) , the latter 
luetliod was adopted and used throughout the experi- 
ment As a further precaution against loss of ascorbic 
aad the urine was kept in dark liottles and in a cold 
place, uwialK in the refrigerator 


Idle cxjienmeni as lirst planned included lour diets, 
a “normal ’ a high carboln drate a high fat, and a 
high jirotan diet These diets were lacking only in 
ascorbic acid, otherwise meeting oi exceeding require- 
ments fur the other nutrients as prescribed be accepted 
dietetic practice of that lime (the thiamin and ribo- 
fla\ in arc somew hat low er than that now recommended 
In the N^ational Research Council) The exception to 
this was the high fat diet in which the iron and Mta- 
innis of the B-complex were somewhat low AVitli the 
Mtamins A and D the tendenev was to exceed the 
average requirement since most of the subjects bad 
been taking a eoiiccntrate of these two Aitamins and 
were pcnnittcd to continue during the experimental 
period Pile piojiortion of fat carbolivdratc, and pro- 
tein furmshed In each diet used nia\ be seen m Table I 
The amount and e ancle of tlie food in each diet was 
carefiillj' controlled and measured and the same foods 
were e.iten each dae thioiigli the experimental period 
During the prelinniiai} cxpennient the food eeas meas- 
ured , m the case of the six subsequent subjects all 
the iood was eeeighed, prepared and eaten m the lab- 
oratore The foods which eeere common to all the 
diets eecre eehoie cereal, beef eggs raisins, butter and 
milk From time to time the milk eeas tested for 
ascorbic acid and eeas aleeavs found to be free of this 
eitamin For the Ingh carboln drate diet, dark corn 
senip broeem sugar, increased amounts of cereal and 
raisins eeere added to increase the cariiohe drate For 
the high fat diet most of the calones came from butter 
cream and maeonnaise Protein was increased in the 
high protein diet with eggs, dried milk, cheese and 
nuts rather than with meat which Heinemann (9) 
hclieeed increased the indol-rcducing capacity of the 
urine In substances other than ascorbic acid The 
amount of meat of all four diets used in these cxperi- 
ineiits was kcjit constant eliminating the possibilities 
of reducing bodies from this source entering into the 
iiitcqirclation of the results Harns (12) considers 
this effect of reducing substances other than ascorbic 
acid, of more theoretical tlian practical importance 
since such reduction takes place more slowh than does 
lliat ol ascorbic acid 


Table I 


Slto-iviiK/ the Di'^liibittioii oj Carhoitvdraft lot aud 
Proii III til flic Diets Used 


Dh t 

Carbolwdrah, ye 

Fat ' ! 

in ' 

‘Nonml ’ 

4S 

18 5 

13 4 

High Carbo 

67 

21 

12 

Higli Fat 

17 

61 

] 1 

High Protein 

VI 

35 9 

26 7 


7 wo periods were planned for each diet since it 
seemed wise to deteniiine the effect of a predominance 
of each of these nutrients, carhohi drate fat and pro- 
tein upon ascorbic aad excretion of the bod\ when 
tlie Chet was lacking m ascorbic acid and wlien known 
ainounts of ascorbic acid were being administered 
Jhe first period on each diet was a “depletion” or 

fore-period during which time no ascorbic acid was 
taken 


. . Lwu suojects used in tlic.e cxiicnmen 

A plateau appeared tn be reached at the end of the fif 
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Iaiill IV 


Shoxcnig the ^ Basal Lnnl'’ of l^coibir And E\crctton During Dcpkiioit 



"Normal’ Dht 



High Protein Diet 



"Basal le-il' 


"Basal Level ’ 

StibjiCt 

DaiS Jiuit 

.Isrorhic lent !/</ 

Da\s Rim 

4siort>ir leid Mg 

IP* 

10 

1139 

83 

16 42+ 

A B * 

10 

14 OS 

7 5 

17 09# 

A r 

9 

25 39 

9 

23 82 

GM 

9 

2799 

8 

32 32 

TH 

Q 

1S3S 

0 

18 74 

T W 

9 

1848 

9 

16 28 

T 

7 

19 42 

9 

16 44 

rw 

9 

18 01 

0 

15 23 

Ac criRc 

9 

19 25 

8 6 

19 54 


* Subjctt!) in Firii 
-E AvcraRC two dcpklum iitnoil' 
Vvcnpt tbrcc depletion period"^ 


% J analini) 
from ‘ Aorinnl ' 
+44 1 
+ 14 0 
— 62 
+ 15 46 
+ 02 
—119 
—15 3 
—1541 
+ 15 


Wien the "baval ic\els’’ of aseorbic acid cxciction 
of die eight subjects were averaged for the two diets 
ihej difiered onh bj' a plus 1 5% For tlit second senes 
the greatest positive difTercnce between tlic ascorbic 
acid excretion on the “normnr’ diet and that excreted 
on the high protein diet was 15 6% and the greatest 
negative diilcrcnce in this scries was 15 4% Since 
the da\ to d,i} variation m tlic ascorbic acid excretion 
might vary bj as imich as 20% even alter the period 
of relative stabihtv had been readied this variation 
between the average of the two diets under considera- 


ration on the high protein diet than were requited 
when the ‘noniial ’ diet was eaten The fifth subject, 
AP, required the same number of dajs to become 
saturated regardless ot tlie diet When this subjects 
record was examined it was found that contrarv to 
instnutions during the saturation period on tlie high 
protein diet she bad taken asjnrin for a headache 
Samuels et al (141 rcjiort that m tlie guinea pig and 
rat salicvlates increase the urmarv excretion of ascor- 
bic acid 1 his confirmed the earlier obscrv'ation bj 
Daineh and rA’cr'.en (15) on elnldren Hence the 


T\in 1. V 


Slto-i(.ni(/ fhlfiiiiitt at Saturation Tanc on Diiti Used 



\ arinal 

Ph 1 



High Protein Diet 



/licit ilid 



liu/iSlid 




4seorbu And 


Doi of 

Istorbir lent 


Dai of 

Stilijrel 

If as daih 

Pa\s nm 

satin atwn 

M(fS dail\ 

Pa;iS nm 

saturation 

IP 

nm 

7 

(31* 

200 

5 

4 

VB 

100 

7 

(4)* 

200 

6 

5 

\P 

200 

5 

5 

200 

6 

5 

GM 

200 

6 


200 

5 


T H 

200 

<> 

4 

200 

0 


J\\ 

200 

S 

4 

200 

6 

5 

MT 

200 

6 

„ 

200 

6 

5 

r\Y 

200 

5 

4 

200 

6 

5 


"On the Jiigh fat ind carbolijdritc dicta plus 200 ing ascorbic acid >-atumKiii occurred on the trd and 4th da\s 


tioii would hardh seem significant Tins stuch, tlicn 
using a carefulh controlled and balanced diet, would 
seem to present further evidence to corroborate those 
investigators who find that tlic excretion of ascorbic 
acid IS not increased bv the ingestion of a high pro- 
tein diet 

That the ascorbic acid excretion of the body is not 
accelerated bv a high protein diet does not necessarily 
mean that ascorbic acid is not involved in protein 
metabolism oi that the bodv’s need for this vitamin 
has not been increased bj feeding high protein 

The results of the saturation studies indicate that 
the ingestion of a high protein diet seems to have a 
tendency to increase somewhat the body's need of 
ascorbic aad When the results of the saturation 
period arc considered (Table ^'1 it is lound that of 
die six subjects saturated, four took one dav longer 
Or 200 mg more ascorbic acid were needed tor satu- 


asjnrin in tins case might casilv have accounted for 
the appaient earlier saturation of this subject on the 
high protein diet The sixth subject, T H , did not 
become saturated bv the sixth dav on the high protein 
diet though saturation occurred on the “normal diet” 
in four davs, or on 800 mgs of ascorbic acid The 
scveiilb subject, G i\I , was not saturated on either 
diet before tile experiment was terminated The eighth 
subject i\I T , did not saturate during the six days 
she was ingesting the ‘ normal” diet but did become 
saturated by the fifth dav when eating the Iiigli pro- 
tein diet For tins no explanation can be offered ex- 
cept perhaps that she bad a good deal ol difficulty at 
first in adapting herself to the experimental diet 
If It is true that the body has a greater need for 
ascorbic acid when tlie protein is high in the diet, it 
might have been expected that the "basal level”’ of 
excretion ot the acid would be lower on the high pro- 
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Some Effects of Diets Rich in the Glycerides of Saturated Fatty Acids 

on intestinal Elimination^ ii. 

liy 

HELEN L WIKOFE, Eh D JE\N E L VUL PhD, 

and 

BERNVRD H M\RKS, B \ 
roLi/iinus onto 


I X a preMon- iiULstigntioii directed b\ one ot us (I) 
a stiuh ot the efTects ot lugli fai diets on mtcstiml 
elimination was licgiin 1 Ins research was jironipted 
In sonic sceniingh e(>ntradicior\ tftea.is re]>ortcd h\ 
human subjeKrts (2) who had been put on diets con- 
taining large amounts of fried foods, pastncs and other 
fat-ndi toods Some of these patients experienced 
diarrhea^ others were constipated and still others dc- 
\ eloped no intestinal sjmptoiiis at all w'licii on the 
same high fat diet 

In two groups ot eight) subjects each it was louiid 
that there was considerable mduidvml \ariaiion in the 
presence or absence of constipation as repoited In the 
subject luniseh \\ ith some, the slightest change m 
coiisistciicii of the feces or irregiilariti of mocenients 
was reported as constipation There was much more 
agreement on reported diarrheas, that term being rc- 
seneal for frequent waterc stnoK I he subject was 
quite sure when he had diarrhea although he might not 
have lieen quite so sure when he w"is constipated 
Bccnuse of this experience wc decided to feed high 
lat diets to aiiim ils Because the w lute rat thriv es on 
relatueh unvaried diets n was selected is the labor i- 
lorv aniinal for our first senes of cxiienmcnts 
Iwo facts were discovered from the exjiermicnt.il 
worlcwitli rats (1) Constipation can be brought on 
when large amounts of certain fats arc fed to rats, (2) 
Rats do not dev elop diarrhea ev en w hui ted castor oil 
and so cannot be iisevl to determine laxative etiects of 
lats or oils 

Because the dog is said (3) to resemble man m Im 
nutritional requirenicnts and m his digestion and ab- 
sorption of food It was decided to undertake furtlicr 
studies of tlie effects of high fat diets on intestinal 
eliinination with dogs as tlie experimental subjects 
Since the vv ork prevaouslv earned out wath rats had in- 
dicated that not all fats liehav e alike w c decided to 
svaitlicsize simple tngiveendes for feeding m order to 
determine cxactlv which fattv acids might he rcspoiis- 
ihie lor anv unusual reactions produced 


PROCEDURE 

Eonr health} male dogs were used ns subjects for 
le feeding expenments Dog X, full grow n Init age 
unknown, vvas a tliirt} -pound mongrel (part siiamel) 
w neh beiorc being used as an expenniental subject 
had been woniied and tliorouglilv conditioned at The 
Dhio State Universtt} Vetermarv Clinic Dog C, exact 
hge not kn own, was a twentv -three poimd niongrtl 


The Ohio Sut 


(hound and collie mixture) obtained about a year prior 
to this work Dogs R eiiid \\' wciglimg seventeen 
pounds and thirteen pounds respcctiv el} , w ere smooth- 
haired fox terriers of the same litter They Xvere about 
sixteen months old at the beginning of this experiment 
and had been pronounced health} bv v eterinanans who 
examined them thoroiiglih before the feeding experi- 
ments were begun 

During the experiments the dogs were kept out-of- 
doors m separate pens or indoors m separate cages 
from which tlicv were removed for periods of exercise 
Vll were fcvl once a da> and at the same time Dog X 
was mamtamed on Purina Laboratorv Chow* except 
when the high lat diets were being tested Dogs C, W, 
and R were each fed the contents of a one-pound can of 
Pard** per da} 


Protein 

Pat 

Filler 

\sb 

Nitrogen tree 
extract 
Calcnini 
Phosphoni-! 
Iron 
Copper 
Chlorine 
Sodium 
Potassium 
Carotene 
\ itnnun A 
Thiamin 
(Vitamin 
Vitamin D 
Riboflav in 


0) 


2t00 
6 SO 
3 75 
825 

50 00 
185 
120 
017 
0007 
60 
40 
60 
1700 
8000 

1 82 
454 
1800 


Ills 

Bariev malt 
Bone meal 
Dried skim milk 


V heat cereal 
Dried beef pulp 
Steamed bone meal 


Riboflavin cone Soj bean meal 

Carolcne Iodized salt 

Vitamin D oil 

Coni cereal 

V'hcat germ 

Molasses 

Coni grits 

BrciVLr <; dried yeast 
IL /lb 

LSP II) 5000 Inieniat 1 Umts/lb 

nig /111 SOO 
International units per pound 
microgranis per pound 


manufacturers) 

Protein (minimum) 

Eat (nummum) 

Nitrogen free extract (minimum) 

Crude Fiber (maximum) 

Ingrtdicnts 

VT*^^e X j Tomato puree 

Mm bv -products i:d,blc bone 

Salt 

cJd 

Approximate calorific value one pound Pard 


10 507o 
250% 
9 00% 
1 00 % 


450 


When added lat was to he introduced into the di 
tlic coiuents ot a tain ot Pard (454 gm ) were th. 

mixed with the enicniated amount o, trigl ! 
'de (90 6 gm for a 20% diet) m a mortar The d 
w-as then allowed to eat d.reetlv from the mortar 
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DlSCUsSlOX \XI> UESULIS 

Uixiu^c wnslipaiimi hnd liten produced when diets 
lOnnimn? l\\eiu\ percent addend cocoahmter or twenU 
})ercent bavberrc taUow were fed to rats, (1) lnste*irin 
and tnjwlimtin. tngUcendcs prcparcnl from t!ic falu 
duds most clnraeteristic of tliese two fats were the 
first ot the pure )^l\ccrides iddcd to the standard diet 
fed to the ‘\ffcr sur)i feedings there was detmitc 

cNidcnce of constijiation in all ot the dogs IIu stools 
were drr and friable and consisted ot short .segments 
eontauniig spee'ks eif sedid white material \ormal dog 
stools resemble those of humans 1 he\ ire sott hut 
wxll-formed, sau^ige shaped and ban few or no in- 
dications of haiistril eoiUrae lions 

Table 1 contains xbc anaUtical data ten the fecal ma- 
terial colle'Cted on the third dae after feeding ot the 
Nniaoiis high fat diets hispeetion shows that when 
either tnpaliimiii or tristcann was added to the diet 
the ninistvirc eoiilcnl of the fences diminished appreei- 
abl} While there was eotisiderahlc mduidnal a-ariaiK'n 
among the three dogs nevertheless the moisture eon- 
tern ot the feces, m all cases, was much lower than the 
nonnal eailue Iiulntdual dc’crcases m moisture enn- 
tent were greater after the adehtinn ot tnsie'arm to the 
diet than after tnpalnnnn 

The Upid contciu ot the leees was greath ntcrciscil 
when eitlur twentv pcrceait tristcarm or twenty per- 
Iicrctnt tnpalmitin was added to the diet of the exper- 
imental dogs I his imglit, h.i\ e lK“en cxpe'cted from the 
appearance oi 'iK“cks ot sohd white material Tliere was 
a much greater mcrcase in the neutral fat fraction than 
the soap fat hui the soap tats were somewhat more un- 
salurated than the ncntrnl fats The high hpid content 
of the feces after iristcarin and tnjialmitin fea-’diiigs 
sc-eius to agree waili certain siatemciUs ot HilditcU (6f 
‘ so long as the mgcstcd fat is liquid at the temperature 
of the digcstnc tract, the specific nature of the fatti 
acids present is largel) immaterial so far as power of 
assimilation and utilization is concerned Fats of higher 
inching ixnnls arc howeier dealt with d flicullh and 
arc trequentU excreted unchanged When a nonnal 
licaltlu animal is fed wath fats of high iiicUmg jiomt 
these are howeicr excreted for the most pari un- 
eliaiigcd ' 

The melting points of the iristeanu (66 5° C uii- 
corr ) and of the triixaiimtin (59 5° C uncorr ) were 
dccidedU aho\c the temperature of the digestnc tract 
(al)out 37° C ) 'I he excretion of feces high in fat 
content following such feedings is thus m ,aceord with 
the ideas of llikhtch, who states that digestihilit} de- 
clines onlv when the ingested fat approaches a inching 
immt of about 48-50° C 

Because some of the trihiitynn from our previous 
expentneuls mth rats n is still on hand, we next tried 
to teed a meal of Pare! to which twentv per cent tn- 
hiil>rin (snhdifivation point — 78° C ) had been added 
How tier all of the dogs refused to cal the food con- 
tamiiijr either twentv or ten pereent added tributvnn 

'inallj, it was decided to teed some of the tributvnn 
to Dog X b) means of a stomach tube Tv\entv*-{ive ee 
of tnlmurin (equivalent tO about twentv -five jierecnt 


of the lal which was added to the regular diet m the 
preparation of the pi e\ ions twentv pencivt diets) were 
intriKlnccd hv a stomach tube, .liter wlmh the dog vv.as 
permitted to cal one-fourth jiound of Pard Defecation 
took place after live minutes while within llnrtj-fiv/c 
minutes the I’ard was vomited 1 lie first part of tlie 
ft*ces which ajipcarcd to he normal was prolxihlv the 
rcsitluc from the meal of the prevKuis evening This 
soon was followed hv vcllovv, stnngt imicoiis material 
winch was collected and aiialvzed (Sainpk I, F.ihle 
11) About two hours later there wavs a second de- 
fcc.ation of matenal ('sample II 'I .able II) imich the 
same in appearance as "sample I cxicpt that oily glob- 
ules were dcImitcK noticc.ablc \ jinrt of the material 
front each ot these evacuations was extracted witli 
neutral fsopropvl ether .and the extract saved for cx- 
.ainmation \ small .amount ot the string} material 
when treated with Mohsch and Biuret rc.agcnts gave 
positive tests mduating the jiresence of glvcoprotcin, 
probably mucus 

Because of these' r.iiher unexpected rcsvdts, Dog X 
was maint.aincd on a meat-fret (Purina Chow) diet 
until dad} fecal suspensions consistcntlv gave negative 
benzidine reactions for blood Then tvvent}-rive cc of 
tnhutvnn were again admmisterexl bv stom.ach tube 
sixteen hours after the meal This time no food was 
given afterwards One-half hour after the forced feed- 
ing of the glveende, the dog passed a fonnlcss fecal 
mass of oilv consistencv Pour hours later a mucous, 
odv }cllovv sample (111) was expelled and soon after- 
wards a more fluid mucous sample (TV) showing oilv 
globules was collected Samples III and D* were s.avcd 
and mill} zed m the same manner ns the feces collected 
•liter the previous feeding 


Taulf TI 

'lualytical Datii from I’ccnl Matmiil CoUcciid Iftri 
(he Forced Ficduiq oj 25 cc of Tiihtiiynyi 
to Doq X 
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The drastic effect of iribntvrm with respect to the 
ahmentarv tract is .apparent from these d.ata It is re- 
grettable that Samples land II were too small to jvennit 

both a saponitieation and an acid mimher to he run on 
c.ach Boviev'cr, the dose agreement ot the saponifica- 
tion number of S.imple I with the tlKorctical value for 
tnbntv rm suggests that prohahiv the oilv material pres- 
ent m the feces passed first w.as mauvl} tnhutvnn The 
material which remained m the digestive tract for 
longer penods of time was hvdrolvzed to greater ex- 
tents as indicated hv (lie aeul numbers 

Since It was impossible to persuafle the dogs to cat 
diets tontammg appreciable amoimLs of added tn- 
butvrm an attempt was made to persuade them to eat 
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12 Iribuunii Imnnt; the. inn^.t \iolcm ictioii oi 
iiu 01 the fats fcil tauMfl (haiihca in I^otj L ulien as 
little as two tenths of one' pirient was adiiccl to the 
standard tood rurtlicrmorc, ] 3 o{: C would not eat all 
01 the usual daih ration ot a inniiid of Pard aftci the 
iddition ol two-tenths oi one iierecm tnhutxrni 

CO.XCLU.^IOXS 

Iheelh'et ot a higli fat diet on nUesttn il chiniiiation 
depend', at least jiaitidh on the ilunneal eoin|tosition 
It! the lal led H\ leediiig do^ pure simple trighcer- 
nlcs ol -siturnted tatu aeids \\e have produced threa. 
different intestinal eoiidnions lluso include' noimal 
elimination after a dut lonsismig of standard do;x food 
to whuh as imteh ns twenu pereeiit triinmsiin had 
Iiean addetl consUp itmu afiei twent\ jiereuil additions 
ul truedinitin or iriste'arin In tin standard diet and 
laxatut eiteets .liter the .idditmn oi simple inghcer- 
ides ol some tif the saturated tatle at ids of twihe or 
It'S carhnn .atoms (l.amie, ra])nc e.iprelhe caproic. 
hntencncid) the .ainnmits added eanimt trom twente 
to two-ttnths ]Kr cent The cathartic action ol the 
simple tngheeridos mcreises as the immher of tarhon 
minis in the coinpoium saturaterl acul decreases 
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Notes On Nuirilion 


I'ood I") cuntnninll\ C'-'CiUnl to nn iririN Rcsiarch 
must contlmic ^\llllc no kl nj) is jx-rmittcd m the de- 
li\crs of foods J'ood is m grenlcr rfamnd than ever 
lH.forc Iiccau^i soldiers cat more, cuilnns ince more 
mono} to hii\ food and Itnd-ltnst nfes food I he 
nnm li is studionslc man i{;c-d to curtail the use of 
coffee, tc-i, fits ranntd fjoods and hiittcr I'ood has 
ficcn incrnsetl In csploilntion of surplus crops ex- 
pansion of ])rtitessinjo industries and the use of local 
resources abroid Slupjunjj space is increased In re- 
duction of hulk as In dclndration Comjircsstou csdl 
he used to stiiiec/c c\cn the air out of foods Soon one 
ship will carrs what lormcrK riipiircd sixteen ships 
Tiie effects ol fcinpcratiirc altitude and finmidit) \an- 
itions Iiasc to In known in such matters as jiackaRinc 
ind proper cooken Specialized troops ns well as 
cir^inp gcojiln sical conditions ire rcflc-ctcd iii food 
reqmrcmctils Jmr 20 3 cars prior to the war rcsc-ancli 
liad hcen done on food niohilization, so that we were 
not unprepared Tlic paintahilits of dcli3drated foods 
IS a inohlem now lieinji attacked Tlie wartime fatigue 
of the soldier is dirccth related to inilifar) nutrition 
It IS not encnigh to icxal 1 soldier — he must he fed m 
a asais to imnide him wath a inaMinum of cnerga and 
morale hood is aaluable muntnon \\ lint we learn 
in feeding m anm wdf ha\e gotnl cfrc“cts later on 
ei\ihz,ition nutrition (Col (uorges F Doriot Off 
of Q M G ) 

iVi'tk jat whthh xtittiiiin nporhd \ fraction of raw 
crcniii — which in its concentrated state is a pale \cl 
low oil was fouiul curatnc in sen 'iiiall dosts for a 
disease of gtiinea pigs eh iractenzcd b\ slifrnc.ss of the 
wnsts, and one which des clops sshen guinea ]ngs arc 
fed a good diet ol skimmed iinlU sgim milk pfusder 
carotene iron copper, and onnge jiiiie user a period 
of one month The ideiitits of this ness \ itaimn is not 
certain, and further work will he required to show 
that It IS actu.dh a food cssciUi il for the species used 
(Arch Biochcm , I, 373 

Iron loss b\ blood donors Iron supplement ought 
to be given to repenting blood donors, because there 
IS a loss of iron of 3 nig a da\ m cases where the 
donor giecs 1 pint ot blood 5 tunes a tear, and tlico 
reticall) the nonnal diet will not make good such <i 
loss Onnese blood domirs sulisisting on iindeeiiiatc 
diets actuall) show tlic oecasional elceelopmcnt of a 
htqiochroinic anemia Hemoglobin regeneration Ins 
Iicen sliowai to occur 8 tunes as fast when the indi- 
vidual IS gieen 12 grains of ferrous sulphate per dat 
Iron deficiencrv niat detelop m regular donors if then 
diets are not good Iron stimulates hcmoglohm re 
generation after blood donation, but this effect lessens 
after repeated donations Repeated donations do imt 
produce bone marrow exhaustion Foods neb 111 iron 
and protein arc important in the diet of donors Cop- 
“per and Vitamin B Complex are ot importance also 
400 


(J Am Ihetct \ssn )<), 3^1 1943; 

Kutnhvr '■ahn oj enriched -ulnU flour and bread 
Idle cnnchnieiu of flour with thianuiic was undertaken 
on tlicori tiixal gnainds hut iiove it has l>cen proted 
that the eiinrhment actudh does ewa\ with signs and 
samptonis of deficience Hie ingestion of a diet wfiicli 
jinnaded only 022 mg of thiamine ficr 1000 calorics 
results .after some months in mild lliiaminc deficiency, 
whereas the snhstitntion of uinclied flour (\ lute ot 
whole wJieal) h\ raising the thiamine tntnkc to 043 mg 
I>cr KXK) calorics, m Iirge measure preaents the de 
ticiemn The rimin! cxjtenmeiits suggested tint the 
enrichment of flour asith thiamine goes a long aaaa to- 
ward correcting the dtficiatca ot tiinniine that is apt to 
occur m the usual selection of fmitk In the \mencan 
jjcoplc (lA^fA, 12! 941 I94H 

I'ltmmn sMilhiSts nt run manic Feeding expen- 
men.'. on cowa with fisiidas from which the nimen 
could lic collected and anala^cd nulicaicel lliat nditi 
flaain was s\nlhesizc<l m the ninten api>arcnth ba 
the action of elemiiiniit liactcnni flora, — nz a 
hiitcrnim of the genus flat obarteri nr The higher 
the enrlwh; (Irate content of the feed the higher the 
amount of rilKiflaami saiithcsired lienee ground com 
was a factor fiaorahlc to this sinlhesn ^cane sup/iort 
and Mime den) tint ihnminc aKo can lie santhesizcd 
in the cow's nimen (J Nutrition, 25 207 1943) 

\iilnlion and rrcistaiiri to niftclion Althougli it 
was found tint hiotm deficient chicks and ducks 
showed a decreased n.’si'iancc to iniCitation b\ ma- 
hnil jiarasiics it was shown b\ another iincstigator 
tiuat poeirli fed mice showed increased resistance to 
mfe-clion hv the virus of niuniie pohounehtis Pos- 
sibl) jxaraMtisin nn\ he so complete tlvat onl) ji well 
mirltircd cell will suffice as a host (hcicnce. 97, 206 
207 1943) 

r/n Ifitabolicin af J lion III I When the In er con- 
tains pleniv of \ itamin \ there is no correlation he- 
iwcen beer and serum (Oiicentrations of this eitamm 
hut when the Incr suppK is low, the scnim and the 
Incr lerels tend to mote together High blood lc\cls 
follow ing ingestion of large dose* of vitamin tend to 
be maintained o\cr a long period after discontinuance 
of the exccssnc intake This suggested that liver 
saturation had reached a stage beiond which it could 
not take up am more of the \atainin There has been 
found a relationship between the total lipid and the 
\ Itamin A of tlic scrum, the Iilood lipids acting as a 
a chide for the aafamm tending to hold it m tfie blood 
It IS suggested that ^'■ltann^ A is concerned wath lipid 
metabolism Perhaps the lipid response to adminis- 
tration of Vitamin 6 can be dca eloped into a practical 
pli\ biological test of Vitamin A dcficienci m the luimaii 
suhjtxt (Bull Tohns Hopkins Hosp 71 253 1942) 

Piibfic Health approach to mdritwii Some public 
health nutrition siinccs arc in progress the first pub- 
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U^ied ptirt oC \\luch deals with caloric intake It was 
' found in a Tennessee conmuniU\ of 1152, of which 
01 per cent were c'oimincd that the ealone intake of 
a large proportion of nidiMduals was nuicli lower ihaii 
3000 cal per da\ Tudging from the fact that these 
{leopic stared well, worked and held their weight, it 
seems povsihle that the recoinniendcd caloric allow anccs 
of 3000 cal per diem of the Food and Nutntion Bowd 
ina\ be set too high (Am T Pub Health, 32, 1371 
1942* Ibid, 33 5S 1943) 

Pularv jot Viiaiitiu 1 absorf>fioii ‘^ome rat 
feeding CKiienmcnts show that while \ itaiinn \ ahsorp- 
non is aided bj dietan fat. its utilization after a-'sini- 
il.ation has occurred is independent of the fat Other 
expenments w ith hens do not bear out this idea 3Iort 
work on this dinicnlt problem is needed (J Niiln- 
tion, 23, 335 19421 (T Xntnfion 24 199, 1912) 
Pathologual chai.qt.^ iii I ilaiiun C dclicitucy As 
corbie acid has a function in ihc actnitr of cells form 
mg the protein subsiance collagen It appears also 
thdi ascorbic aad is concerned in tlie metabolism of 
(rrosine and phein lalanmc In gnmea (iigs deprued 
of ascorbic acid, pathological changes occur in the 
jiarenchwnatous cells of the Incr and in the prcsMinal 
comoluted tubules of the kidnei Tins is suggestive 
since the lu'cr is concerned m protein mctaliolisin The 
pnmar) histoMgical effect ot scurrw is the cessation 
of osteoblastic activiir ( \rch Patli 35, 579 1943) 
The nhahtlilv oj food fabler \ remarkable corre- 
spondence between actual raiuco for food items and 
their railue as calailatcd from food tables was found 
to CMst exce^it in the case of iron and calcium \ddi- 
tional iron niaj come from ciirri powder and espe- 
caalh from cooking in iron dishes nr ciilting or grind 
ing with iron utensils v,o that much of tlie iron m the 
bumaii s}stan has conic from utciisilb Much calcium is 
gamed from waiter, cspeciall} m areas where hard 
water is used (T-ancet, 1 230 1943) 
f ilaDim 12 and muscle physwloqv Lack of 3'itamiii 
E produce^ muscle parahsis m suckhng rats and manj' 
other animals Sucli paraI^slb i» iircccntcd and cured 
by the administration ot tocojihcrol The d)slrophie 
muscle so produced In lack of Vitamin E uses much 
more owgen than normal Tocopherol by its pres- 
ence hinders chemical elnnges witliin the snccin-oxi- 
dase s}stem, so that in its alisencc the oxidatnc process 
runs not Tiie idea that a Mtainin mar act as an in- 
hibiting pnnciple m contrast to tlic positne catalytic 
action of some other ■vitamins is an interesting sug- 
gestion in the field of biological ovidatioii 
Foods that dtsagrn with lualthy pcopli In a study 
of nonnal people it was found that raw onion y\as the 
eliicf food which disagreed witli them, tor approxi- 
mateb 25 per cent of 1000 healthi jicrsons reacted to 
onions With lour or more sjaiiptonis (belching nausea 
beadaclie, distention regurgitation yonntnig, pain, 
nrlicana), Othei offending foods m the order of tlieir 
itwpoytance w ere, — radishes and cooked cabbage, beans, 
and mani others in much smaller numbers Cooking 
increases the bad effects of cabbage but grcatlj im- 
proves those of onions Starting the cooking in hot 
water and light cooking yyere found to favor the 


agrccability of the loods (T Am Dietel Vssn , 15 
24, 1939)1 (Ibid, IS, 815. 1942) 

The choltnc couftiil of ainiital and plant products 
Among the richest sources of choline arc egg yolk. 
A isceral organs of animals and heart and nen e tissues 
Green leafy yegelablcs and ycgetahlc legumes arc bet- 
ter sources tliaii gram seeds or vegetable root crops 
Cliolme now Is accepted as an important dietary factor 
(I Nutrition 25 441 1943) 

Azidin and ovanan function Avidin, a protein sub- 
staiiec found m egg white combines with biotin in the 
mtcstmal tnict and causes biotm deficiency if fed in 
hrge cnoiigii amounts A\ idni is tormed and secreted 
in tlie oyidnct ol fowl, when the fowl is laynng, but not 
otherwise, and thcicfore depends ultimately on the re- 
productive liiiictinn of the OAary \yndin reproduction 
can lie slnnnlatcd in immature fowl by injections of 
stiibestrol followed In iirogcsterone (Proc Soc Exp 
Biol , 52, 140, 1943) 

Myocardial imrosis in thuiiniiu deficiency The hu- 
man disorder hcribcri is classically knoyyn as consist- 
ing of two mam forms — the ‘wet” tvpc and the “dry’ 
The former is cliaraetcrized hv edema and signs of 
heart failure The dry ’ form is marked by paraUffic 
s\ niptoms 

Pathologic observations in Iniinan beriberi haye not 
been salisfactor) In the yyct” type particularly, 
pathologic studies liaae tor the most part been limited 
to gross e\annnation of the heart, and feyv detailed 
micrtiscopic studies ha\c been made cjickcbach 
(‘Das Benlien Herz, Jiiintz Springer Ihrltn (1934)) 
described ‘hjdropic” degeneration of the myocardial 
libers, but M eiss and \\ ilknis (./n/j hit Med 11, 
104 (]^3/-^S) ) found the same change ni other types 
of heart disease as well, and Wilkins and Cullen (J 
Clin invest 12 1063 (1^33)) loimd an increase m the 
water content of the myocardium ol both y'cntncics m 


the hearts of patients dying ol congestive failure of 
various types 

A.ltcinpls to reproduce the syndrome of beriberi have 
heretofore been made largely by feeding animals auto- 
claved yeast Such studies haye been made chiefly in 
pigeons but other animals including dogs, rats, and 
pigs bay c been studied to some extent In onlv a few 
of the ex|)enmcnts reported hay e specific lesions of the 
iiiyocardiiim been described, and these reports have 
appeared onl) recently Swank (I E\p iMcd 71, 6S3 
(1910)) observed scattered foci of necrotic muscle 
fibers m pigeons, and tins worker together with Porter 
and Yeomans {Am Heart! 22 154 (1941)) reported 
small scattered foci of necrotic muscle libers in 3 out of 
14 dogs Van Etten, Elhs, and Madsen (J Nutrition 
20, O07 (1940)) found scattered areas of “atrophy 
and necrosis” of heart muscle fibers m 7 pigs fed a diet 
supplemented w ifh sulfite-treated iiv er and whev It is 
noteworthy also that in foxes dying of Chastek 
ixiralysis, a disorder which has been attributed to thia- 
mine deficiency, Evains, Carson and Green (Am J 

Path IS, 79 (1942)) also described areas of necrosis 
of my ocardial fibers 

Much more pronounced changes ni the heart than 
have been described are reported in pigs by Folhs, 
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Miller, WitilrolK md Stem ( hii J Patli I'K. S-1J 
It i-- to 1)( noitfl that thcM unrKtr- did not 
(iciteml on autoclned etaef for the iirrKhutton of a 
defiacnl diet heenn-.e ne thej point out ant'vhatnfj 
nn\ (leslrot inort tinn ihinmmc Thee }niM as the 
onK eonne oi the \ itinnn l!-rnmp]e\ a ntiMurc of 
crestallnic Mtnnnis winch mclndcd TilKiflaMii, jiunimiL 
icid inridovme iliohnc ind cnlciuni leantotiicmte 
Three nnnnaK wen truen no thinnnnc whiiiecr and < 
others re-ecieed 10 nner(>f;nnn of thnunne hedro- 
rlilonde jier kilo^rnn of IxmK weifthi per dt\ \ third 
firoup of animals re'eened no crestallnie \i1ainms, hut 
were fed 1 5 of desiccated whole hear jier falograni 
(11 IuhIj weight per the 

Sinking change -r in the c-irdnwa'cnlar sestcni de 
\eloped ronr annn lU which liad shown notliuig more 
than some impairment of appetite and of growth, died 
quite iiiie\iKxtedK Iwo animals wen oloerNe'd to 
den lop lihored lirenthnig and rianosn which were 
nude imuh worst h\ exercise One of iliese animals 
ilicd alter mdneid eureue Tlircc animals weae kilted 

In all the animals c'cept thosr killed, pronounced 
changes m the mvitcanlinni were ohserecd Thcae 
consisted of areas oi focal or dtfnisc nearO'as some of 
whicli were nililtrated In leiicocitcs and in llic ma'-c 
chrome cases, were n placed In roniicituc ti'sne cells 
so that scars rcsiiUctl The lesions m one iiistniiec wen 
so great that lhc\ tould he dettated grossK The Iicarts 
showed well prnnouiucd dilatation, altheitigli tin eu- 
dcnce of aetnal nuiscnlar Inpirtropln was not con- 
eliisne. In a pig winch died carh in the eaiuriincnt 
lesions were cotifineil to the aiinclc' tint in those d\ 
mg later le'ttms wire noieil IhwIi m the aiirnUs and in 
ihe aentricles In no instances were intliologn change 
lound til tlie ecntntUs wheai the\ were laeking ni the 
auricles Tills indicalion thai the inricles ma\ lie more 
sensatnc to thiamine dcfuiciu\ than the \uitrielcs is ot 
interest in relation to the ohser\-ation In Minis Meiss 
and Hastings (J Ilwl Chrm 129 3Qi (1^^^)) who 
noted that there was a re dm. lion from normal m the 
owgcn consumption of the annuilar muscle in I’llro in 
thiimmc (lelicient rats while that of the scntncles re 
mamed itnch inged In the animals which were killed 
no nnoeardial lesions were ohserveal These animals 
had been reccuing thmimne in doses sufiicient to res- 
duce the puaiuc acid of the blood to iionnal tcecls for 
the prcceelmg thirls to forlj-fuc davs 

The mjocarduims of 45 pigs which had died of dc- 
licicnacs other than thiamine or which had reaeiaed all 
01 the cnstallmc ■vitamins of the H group were ex- 
amincd and failed to show the nnoeardial necros s 
desenhed m ihiaimne-dcficient animals It is to be 
noted that a niimhcr of these amm ils Ind failed to grow 
iionnalK and that two were pigs whose mod h.id been 
pnrposeh restricted m order to stiulv the eliect of 
chronic inanition on the tissues The mj oeardial lesions 
cannot therefore be attributed simpl) to mamtion 

1 his report brings conv incing e\ idcncc of the im 
portant role of tlinmnie in maintaining the mtegntv oi 
..the heart muscle In view of the well re'cognized role 
of thiamine in carlioln drate metaliolibm the observa 
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IKJiis n. corded tre lK>uevcr not Mir])n^in^ Tlic} 
show clearli how a Ino chcmic-il dcicci mav lead to 
protirtiiid histologic clnnge's 

It will I.( necessnu m cx,imitu carehilK the hearts 
ot pitunts (hiiig IS the result of nutritional deficiency 
in order lo see whrthtT lesions similar to thO'C observed 
III jugs wall Ik found in man \s alrtadv stated the 
studiC' 111 mall hitherto rciordial Invt scarctK lietai 
ideijuate uioiigh tC) indicate v hether similar lesions arc 
likely to lie found It is to Ik. noteal tint pathologists 
have observtal and rt])orttal from time to time cases of 
mu xplatned iiuocirditis associated watli heart failure 
111 winch the clnngis were stnkuiglv similar to lliOsC 
iKiw reported in tlnamme dificiencv It will Ik interest- 
ing to sec whether dirccteal ohscrvaiions wall reveal 
(videiice of tin nnme deficienev m some oi tlie cases of 
uiiexjilameal muK-anlitis 

It Is also to h( noted lint Follis Miller Wintrobe, 
iml Stem were tinahk to find cliange> in the nervous 
system ni anv oi the animals and did not find cvadcncc 
of ikajcncration of the vagus nerve- Degeneration of 
the vagus nerves w ts at one lime considered to be a 
c-ni'i of the eardiae inamicstalions of human lienben 
lilt paralvsis ohserveal in iKnlicn has also been at- 
tributed to tlnamme (kncietirv Xiew- as to whether 
iliMimnc dcficiencv is rcsjionsbk tor nervt degeneration 
III man have Ikcii large K gameil In niftreiice from 
amninl c\])cninciii.ilioii Oucsiioiis of sjjccica difitr- 
eiiees time for develrijiinent of the deficiency as well as 
tilt tvpe 01 dll t all appear to lie factors leading to 
diflcrcnccs of opinion m this nutter ( \ iilrilioit Rc 
t'naijr 1 252 ll^4^n Ccrtainlv on the ha-is ot present 
kaiow ledge conceniing die distrilmtion of vitamins m 
fr«xl hcniieia would Ik eAiieeted to Ik a multiple de 
ficicriicv sviidniine resulting from the lack oi more than 
one viiamin Mink it apjKars that the cardiac maiii- 
leslations ot this disorder mav Ik due to lack of thi- 
amine other svanjitnnis mav Ik eliie to dericicnciCs in 
oilier siibstaiiecs 

Mon iiboul \ulntio>i in liidiiitr\ In a round table 
diseiissioii <il main matters brought up at the 5tli Mi 
niial Congress on Industrial Health in Cliicago in 
laninry, Uic remarks oi \\ ilder re-ganbiig carboln drate 
iiitale arc ot ehnie-al interest Hie tenderua to develop 
low blood sugar values iKiweKu nicaK mav Ik a reason 
lor coasninption of carboln dratc-nch toods at those 
tunes While this Iialm mav at iirsi produce some 
Icclnig of relief it ulliiintch mav lead to an increased 
sciisitniiv to fatigue In well recogiiired cases oi hvpo 
glyctnna the preferred melluKl ot treatment is to place 
the patient on a liigli protein high fat diet with restne 
lion of carliohv time, jiarttcularly sugar \ good hreak- 
tasi and lunch of tins tvpe will do much to prevent this 
tvjK 01 weakness about 11 A M and 4 P AI (J A 

1/ / 121 'm 
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Editorial 

^rON’ISM IX MLDIClXi:’ 


T he ^\ork of tilt P'S} cho^omatic inoNcincnt w.is not 
undcrtaki 11 to buttress; ilie theon of tnoinsni In- 
deed, like otiier jjroiip-, ot plnsienii'- tlit\ .irc kN" in- 
terested in plulnsoplo thlin in finding .i mode of prac- 
tice lliat gets patient^ better \ et wlieii we ire n^ked 
to tliiiik ol man not a-- a benh and a ]>s\elu, but ns i 
unit and a single wliolt' tin aneieiit jiroblcm ot dnaliti 
lersns nionisiii is enipliasi/ed We are so aeettbtonicd 
to the nnalnic approach tliat wc find u difiicttll to think 
in teniis oi ^Jiohitiss Is min actualU a whole or 
ail assembh oi parts? Such intangibles a•^ pertain to 
the conscioubiie-s, — cognition will affecunn, patterns 
OI conduct, social reactions, and the like — seem to he 
rather unrelated to the snhsianual ImkK of tissues 
which has tomied the duel ohjcet ot niealie-al research 
It would lie quite imjiossibk on scicntihc grounds we 
leel, to show that the psaclie and the hoel} are mtrel} 
aspects ot one whole True enough the emouoiis, 
isliich appear to he aluiut half mental md hah plnsical 
do proeide a link of a sort, and it is this link wliidi 
seems to funush the onh logical ground for assuming 
ihatinan nia\ ho ui cntit\ It has heen found that am 
method of toning down the emotions and confcrniig 
emotional staliilnx upon those not possessing it re- 
sults m the disappearance of mam somatic s\mptoms 
riius ps\chotlicrap\ either of the minor \anct\ (cheer- 
uilncss persuasion, suggestion) or at the major kind 
(complete or j^anial anaUsis) must be accepted as of 
great \alue in ehtiical mcdiemc loda\ Xo group of 
specialists arc more kceiih aware of this than gastro- 
enterologists theniachcs 

Philoboplncnlh , however this stuch of the emotion^ 
and their hodih reactions do not do more than show 
that the psechc is not unrelated to the soma There 
IS of course no reason to supimse that tins relationship 
Is \er\ deep For example to ask the question, “what 
relation CAist^ between the strucUiral pattern ot the 
bod\ and die cngimion of consciousness^ is to recent 
no adequate answer WTien the era of meclianism 
passed, we soon tired of aatabsni and tossed the prob- 
kan of tissue functmu back to the sound basis of bio- 
clieniistn A\ ben the problem of tissue d\nainism b*'- 
eame too bnrdcn-omc, we again passed the whole ques- 
tion o\er to tilt geneticist but he is a bus\ man and 
lias not }ct found time to tlienrirc This last treatment 
of a pliilosoplucal pur/lc namch the placing of respnnsi- 
bilite upon germ cells liad the ad\aiitagc of postponing 
ail} sweeping j)s\ eliO'-nmatic gciieralir^iiion It brought 
die question dow n to w lia,t is contained in tw o primi- 
tive cells, rather than what n coiitaineil m a s\-,tcm- 
lomplex of tissues \et it threw no added liglit on the 
chief problem — die rclationsliqi if am lietwcen imiid 
and matter 

The powers ot the cllromozones m the sperm and 
in Mrtue of their contained genes, seemed limited 
onh b} the barriers set In inheritance and \ariation 


What relationship exists between the consciousness ot 
the phenotiqic and the intricate potentialities of the 
gcnotipc? Has the gene anv mtclhgcncc' It not, 
when docs intelligence appear' Psjchoanahsis plamh 
shows that c\on hetore ratiocination is possible there 
t\ist deep biological urges m the ps\chc ol die infant 
\nahsis has brought out mail} faets of the thought- 
life which normal consciousness was unaware of Then 
win not assume that consciousness is a jiracticalh 
bottomless alnss' If such an assumption were logical 
then we might suppose that deep — ^c^\ deep, — m the 
])s\ihc there reposed tissue mtelhgence, pin siological 
acumen and indeed ever\ thing needed for a complete 
acitptant.e of monism The trouble with all this i' 
sunpl^ that there is no cvadcncc at all for the assunij)- 
tion ot such a dejitli of consciousness 1 he analysts 
fight the postulation of the “unconscious with all 
their cnerga, and their position is easy to understand 
ft is because, m the past \\c hayc attained our most 
useful knowledge not b\ assumption, hut In working 
paticnlh from what we know ni the direction of the 
unknown 

The present jiosutcm is that we m.i\ try to think ot 
man as a psichopln sica! cntiti if we wish, hut the 
clTort IS onh modcrateh successful In the emotional 
sjiiicre where the coniKition is plainest wc will do 
well to Use carefiilK all that pseehosomatic medicine 
tan realh pro\c to be oi \ahie ^fonism probabh will 
not be proaed In medical science ( )iii entire aeaideinic 
background is based on the e\Kkin pknralisni wliicli 
cliara terizes bntli tlie boch and tlit nimd of man 

Book Review 

I In Mmoscopi and Its L n B\ Frank J Munoz 
.md Ilarrt Llianppcr 334 pages. $2 50 Qiemical 
I’ublisluiig Co, Inc, lirookl}!! X \ 

Dr Munoz is a technical consultant m optical in- 
siniments and Dr Chanpijcr is Professor ot Biologt 
at Xcw \ ork Uimersit} Tlieir collective efforts lla^e 
resulted m a simple autliont.atnt \ohiine wbicli fills a 
definite need \s stated in the preface, the intention 
of the authors was to write m non-technical language 
a small jiraetical guide to the use of the microscope 
one which would be useful to tlie beginner and the 
tcelmiLian and de\oid of discussions of ‘ optics The 
intention was fultilled admirabh The ten chapters, 
together with tables and diagrams, coeer the subject 
in a ver\ readable ste le A glossan ot technical terms 
and a selected hibhograph} comiikle the volume It 
should pro\t useful to technicians in hospitals and 
research laboratories and to students m biolog\ and 
medicine ^ 
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CLINICAL MEDICINE 
Stom \< II 

''tliiMRTo ! Gtkslnlis, I k(T CiiiriHfisti/ J>cnlscl‘ 
iind I! ochritSifir / of /> J9f2 

Ktht^on^ iR-lwcin cnstritio RRstne nlcir>tRnd gnstric 
tTrcHKinfi nrc cli'-ai'.'.ul A totninoti iiiKkrlung cit 
olo^ CMots 111 distiirbuicc of (iniftion, i e , pRStritia ii 
not HI EolHtd jnlhttloKK iiindilioiL 1 liforics of tiUer 
lonintion nrc iintml wulv tiniiln-'ts on tlie nciirogimc 
tliiorv and i>sAcliu inniitiicit I'lificriiici-' IttlMCin >;nt> 
inc .Hifi tliRRlcml iilccrs nrc nnknl and the rariu of iin- 
li{»nant clniiKt' in tlit laltcr is disciis^td Thcripv «i 
ulcers IS rcMtwesl with unplnsis on llic need for tlior- 
oiirIi Studs with hiTjc series of jnticuts, to rctliice 
psjLliit fnctors 1 lie iiiuiixiimitss of Lnra'tidiiu 
(histidine) is nnlenl in n rontrolled 'triO' ol i>nP 
hundred pntients — (j \ L 

Gill A M Lhifiuiiwii oj Gfisiroscofiv .lit /fii- 
of 1 000 I rniitiiiatiout I ai erf t of 244 p .'23, 

J043 

The snilue ol {rtslrtiseope ni dupiui'is is disceisscti 
niul coinpnnstin « itli r(>ent{ttm>i,'raphic findings is 
unde Multiple gnstne eroeiou' can Ik. demonstmted 
more elcnrU th in h\ x rn\ niid nniie gnstrius diflcrtu- 
tnted from chronic Miuo'il atro[iIi\, Hnuvphiiicd 
nchlorludm gasine hciiiorrlngi of uiiknowai etiolop 
and licnign gastrie tumors arc some conditioii;. svhich 
can he diagnosed uitli ans degree of lerlamt) oiils h\ 
use ot the gastroscope — I M 1 henne 

Ph \Ri n I \\n Hri NS Jl \luftipU Gitfirii 
PolvpasiT Siippfciiiri)tor\ Report of 41 Costs Iticlud- 
III ff 3 Ni~o Personal Casts Surij G\ti Ol’s , I ol 76 
p 257, March 1044 

1 he authors collected from the litcraUirc «incc 1926 
i()rt\-one ensLs of gastric jioh-ps and include three cases 
of their own Multiple gastric jKiUposis arc cither neo- 
plastic or infammaton in t\i)c In the neoplastic 
type the imiscnlar is mucosa and the suhniiicosa arc in- 
Aolied, while in the mtlamiiiaton or h3pcrplastic te-pc 
the suhniucosa is nm nnoKcd Diagnosis is diftiailt 
epigastric pain, lendcrncss and hematcmesis arc com- 
mon sjanptoms Pohjis near the pjlonis tna\ result in 
obstruction Both the roentgenogram and the gastro 
scope sliould he used to establish diagnosis Free acid 
in the fasting gastric contents is nearh alwavs absent 
404 


Kadi al surgire o) iht inahpnnt area is the nrocctliirt 
lacldiiig I ( -t rtsiths— f, Kltmicr 

llhR cMHj’ MoKMks^ F Gasiroscapie and recto 
siguioidoscopic abiersvtwnS in seliisto^oiittasts tnansoni 
Prehininari nport Puerto Rno J Piild Health Trap 
Mtd ^tpt 1012 I 1,1 IS 

T Ills Is the fir'l instance in the literature of a report 
of till, gastroscojnc findings in jiaticnts wath Sdiis- 
losoninsis riie ]>aper includes the results of such ca- 
amiinlioiis made on 10 cases together with a table 
showing the distnlmiion as to race age, sex and 
amount ot free llCl folhawing histamine stiinulation 

Ihe results nia\ lie saimmanretl as lollows Gaslrn- 
scojHc findings — 

J \tropliic gastritis was lotiiid in 1, 3 of the pa- 
tients 2 of which als'o had sjmic Hitxaaciditi in I 
normal in the others 

2 Ihptrtniphic gastritis in 3 associated with gas- 
tromtc-stinal disturbances for a penoil of \cars 

3 \cutc supcrfiaal ga-tritis wath atnipln an 1 

4 \troph} and ln'pcrtro]ili\ combined in 1 case 
Iccatosigmotdoscqnc rnidings showctl (7 patients') 

1 \tropli\ in 2 ]xalicnts, who al-o lend gastnc 
a(roj>h\ a-'sociatcil with spnte 

2 Atropln with mflammation in 2 

d \nite supcrfiaal iiiflainmation in 2 

\o definite coiiilusions nm be reached from this n- 
jKirt Perhaps, ihe auihors suggest a sequence of the 
imdiiigs niaj obtain m large sencs ol obscr\-ations on 
Vhistosomnsis — fo-e 1 Garaa Olhr 

Bowel 

S\NEs, b \M' \miirlsko 1 1 ht Microscopic 
DtaqiiOiis of Radiopagih Siibstana in the Venmforin 
Ippciidie Snnitrt I ol 13, p 561, Ipril, l04o 

The autliors present a senes of cases m winch thc\ 
tnund radioiiaquc suhstance in the lumina of appendices 
Because ot the implications it carncs for the pathol- 
ogist, roiiugenologist, and surgeon the}^ report tlic 
microscoinc niipcarance A total of 1,3<55 appendic^ 
were e\ammcd and radiopaque subsLance, apparenth 
iKinum sulfate was tound m se\enteen Tins obsen-a- 
non w-as lenfictl hj a htstor> of cither a preoperamc 
gastrointestinal scncs or a barium enema m all seven- 
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OcrenfK, 194 j 

teen’ The substance (accepted as being barium sulfate; 
\aned in amount and u-as distnbuted free m the lum- 
ma, or^else u-as mixed uith feces, or incorporated in 
iccahtlis When m great amounts it appeared as a 
white, opaque substance in the gross specimen as well 
as 111 embedded segments and m mounted sections 
, tinder jlhunination of microscopic sections tlie sub- 
stance was obsened as glistening, green-gray and re- 
tractile It appeared more or less as an amorphous 
material, being darker with subdued central illumina- 
uem It also appeared as a glistening substance under 
dark field ex-amination and in the polarizing microscope 
presented no crystalline structure Commenting upon 
the recognition of barium sulfate in tlie lumma of ap- 
pendices, the authors suggest that this may be used as a 
method to check the frequency with which barium sul- 
fate enters the lumen of the appendix without detec- 
tion by’ the roentgenologist The questions are also 
raised as to whether or not tins may" be a direct histo- 
pathologic sign indicative of disturbance m eracuation 
of the appendix and as to wbetlier or not this sign can 
be corrdated wnth the clinical and radiographic picture 
of "chronic appendiatis ” — R J Revelu 


Jorge, J M , Feldmax, L , and Iturrioz, T 
htgmnoscrotal Henna Coiitainnig the Stomach Stiiia- 
ita MedteOj Vol 50, p 201, Feb , 1942 
Within a large inguinoscrotal hernia of the nght side 
there was found (by roentgenogram and confirmed by 
autopsy) a portion of the stomach and segments of in- 
testine in a man aged 66 Published reports of 22 other 
such hernias were found The authors state that the 
condition does not necessarily interfere w'lth the pa- 
tient’s bealtli — G Klenncr 

ScHoEX, H Appendostase? Deutsch med JVo- 
, chciischr, Vol 68, p 222, 1942 
, Atony of the appendix was noted in a 34 year old 
female. Contrast media remained in the appendix for 
one month and pituitary" extracts did not cause empty'- 
mg The condition is explained tlirough destruction of 
the innen’ation in a previous attack of ty"phus — 
Courtesy Biological Abstracts 

Jackiiax, R j Altai Abscess and Anal Ftstula in 
Assoaatwn with Regional Ileitis Repoit of Case 
Proc Staff Meet Mayo Clinic, Vol 18, p 154, May, 
1943 

There is a tendency for fistulas to form in assoaa- 
tion wath regional ileitis Originating in the in\olved 
ileum, the fistula may end in the abdominal wall or 
some Mscus Jackman calls attention to the frequency 
of this assoaation From the records of 114 cases of 
regional ileitis, Jackman found 31 6 per cent of them 'to 
haa e had anal abscesses or fistulas Indeed, 7 0 per cent 
of the patients entered the Mayo Clinic primarily" be- 
cause of anal fistula The author concludes “Tlie com- 
bination of anal abscess or tistula, plus any %'ague in- 
ternal disturbance m a young adult should make the 
dmician suspect the possibility of regional lieitis ” — F 
^ Chockle\ 
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BrjVdlev, W H Mpidtmic Nainca and Vomiting 
Brit Med J , p 309, March 13, 1943 

An epidemic of nausea and \omitmg occurred in a 
community in England mainly among school children 
but also among the general population For recognition 
ot the true character of the disease, food-po soning and 
dysentery must be ruled out The epidemic of nausea 
and vomiting reported by Bradley is behev"ed to have 
been due to an upper respiratory" infection, probably ot 
vinis origin, w"hich had an incubation yieriod of tw'O days 
to one w'cek The disease was communicable and tlie 
passage of entry" was the upper respiratory" tract V om- 
itnig w"as often projectile Nausea W"ithout vomiting 
was common but was then associated W"ith dizziness and 
fainting spells Temperature was only slightly elevated > 
The abdomen was negative — G Klenncr 

Haley, J C and Pedex, J K Suspensory Alnsc’e 
of the Duodenum Am J Surge? y, Vol 546, p 5^ 
1943 

This study is based on 77 cadavers Careful exam- 
ination led to the conclusion that the suspensory liga- 
ment or muscle of the duodenum originates from the 
right crus of the diaphragm and the fibrous tissue about 
the coehac artery It is inserted into the duodenum 
after coming down behind the pancreas and in front 
of the left renal artery Tlie point of insertion w'as not 
found to be constant , in 61 per cent of the cadavers 
this was in the third and fourth parts of the duodenum 
In 18 per cent of the cadavers the ligament and muscle 
were absent The possibility that the fibers of tlie 
suspensory ligament may be tlie cause of parllM ob- 
struction when the attacliment is solely to the duo- 
denojejunal flexure is considered, but is not believed to 
be great — I M Theone 


Ackermann, W Dive? ticula and Variations of the 
Duodenum Ann Surg , Vol 117, p 403, 1943 
Examination of 50 cadavers revealed tliat 22 per cent 
had diverticulae of the duodenum No diverticula W"as 
found in the first portion of the duodenum, 5 were 
found in the second portion, 5 in the third, 1 between 
the second and third, and 3 in the fourth portion Eight 
of the eleven cadavers had single diverticula and the 
remaining three had double diverticulae All developed 
from the pancreatic border of the duodenum and most 
were in the substance of the pancreas This study thus 
revealed that duodenal diverticula is more common 
than believed from data obtained by x-ray examina- 
tion Inadental to the subject proper, is the notation 
that the papilla of Vater is not constant in location and 
that the duodenum varies greatly in length and shaoe 
—I M Theone ^ 


Liv'er ax"d Gvll Bladder 

Walker, William J Pathogenesis of Cholelithi- 
asis J Anicr Inst Homeopathy, Vol 36, p 13, I 943 

Theories of formation of gallstones are reviewed The 
three important ctiologic factors are infecbon, bile 
stasis and faulty cholesterol metabolism —Courtesv 
Biological Abstracts 
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Stlinxr, l’\UL L 7/ii liutdii'Ci. of a Ca/-ritio<}r>tic 
'ractor 1)1 tin I iirs of Ctincir, A oiirdiiri r, Orrhol < 
tiiul Xrgro I'alunts (Coiirrr Rr^curcU, In! ? /> AV'i 
'mt, , m3 ) 

SubcutniKOU*- iiycctiuiis ut luinnii lutr t\tratt'. in o 
mice <leinon‘ilr-Uc<l the presence of a circinojcnte ficlor 
in the Inera of emetrons md iioticanccroii'' feaumt-i 
The induction time \\ns 6 months Of tlu icstc<i <v 
tncls, 21 per cent were ncti\c flic -actitntc was iu*t 
relitcd to am spoual ^iti or ttpi of tumor hut it 
■•ecincd to he tsjieciath jiretalcnt in iunior-> ot the eu- 
doenne s^Man There wne no sj«-cul re lation'-hip to 
an\ ij'pc of major discvsc, twmor or lumlvmiu'- liierv 
was no difference in it;f grnnpi, in the two scxo, m 
whites and Negroes, or in arrhotic is coinpaicd with 
iionchirrholic Ii\crs The carcinrigcnn factor does not 
increase watli age nAperinicm d factors micIi as mtin- 
Iier of injections or sioek of mice, didn’t iiiflucnec tin 
uiwulicv of mdweed s,-\rcoma.s Possihle die tej'e oi sfd- 
sent mat influence results, all induced sartoiras hat 
ing ocairrial whin sesame oil was itse-d and none* heiiig 
elicited in c.\jH.nmcnts wath tncainrhii Howeeor, tin 
insufficient senes was nin with the latter to lie eon- 
clusne. Since onlv 12 per cent of Intrs sett actut, 
prohahh the carcinogenic factor is nt't fanned irom a 
nontial constituuit of the Incr — I\-an T IkniKlU 


CoRTF/, M 15 Dwditnsts of Rsciido ohstruciwns of 
the Ddc Duct Patihslos Mod c Cir Vol 44, p 

m 10{2 

A discussion >ji the possible cau-es of vajipartait ob 
stniction of the hile duct aud rcsuhaut jaundiee, io 
gether with suggested methods of dctcnuuiiug the trui 
Conditions Iiiteryirctatioiis arc based on case hision 
studies — Courtesi Uiological Abstracts 

Rocn, M ANprEiiR, J J Cirrhosis III iln Gciicxa 
Medical Chine During JOM Io 4940 Rtt Mid Sitisti 
Rom , Vol 62. p 81 mz 
Dunng the period 1931-40 230 cases of cirrhost'. of 
the Iner were olicereed The diagnosis was eliceTeal 
hj aiitopst m 118 eases Although there were 3 5 
times as many male as female alcoholics 31 per cent 
of the patients with cirrliosis were women Tins sug- 
gests that the hepatic glands of the female arc tcis 
resistant than are those of the male Etiologicalh , al- 
coholism ranks first in the deselopinent oi cirrhosis 
It was ahva\s jirescnt in the eases diagnosed as 
Laennec’s cirrhosis {79% of the lotalj md often jires 
ent in other tj’pcs Manj j ears of drinking are neces- 
sary to produce cirrhosis In one case the dnnkang of 
beer alone was responsible for the deielopinent of 
cirrhosis UsitalK wine is the cause alone or m as- 
sociation with the drinking of apertifs Digeslwe dis- 
turbances appeared in the majoriU of cases after the 
development of arrhosis The\ must therefore be 
considered as secondary and cannot be the cause of 
the condition Neither syphilis nor tuberculosis seems 


t<i have am eiiologir signiiicance m the jirwiuction of 
cirrhosis — Couricst Biological Abstracts 

\i.FK », J C» \NO Jet-TAv O C Ireh Siirg , 
• 44, p, 09J, mz 

^ixCv one patients with pro'hrondnn deficienaei 
were studied In group one (28 patients), consisting 
111 cases witli obstnictua; jaundice, oc'Ojihageal car- 
anoma, external bilnn fistula, and gastnc ulcer, the 
exclusion of bile salts from the intestine was respon- 
sible for the low vitani n K absoqnion Treatment 
wliith nisiircd gocxl tibaoqition resulted m immediate 
cleyatioii of the prothrombin level Group 2 (31 pa 
ticntsj, consist ng oi cases with jaundice of intra 
hepatic ongin, varre verv little relieved by treatment 
The prothrisnhin level remained low Group 3 patients 
had cirrho'ts of the liver and ascites but did not have 
jaundice Couiimied vatatmn K therapv raised the 
jjrothrombin level in two cases but failcil in another 
.wt> easts Tho authors do not bel eve that the di^ce 
of jirothrtimhiii defintncv is indicative of the -extent 
of liver daniigc aud coiisequentlv conclude that pro 
tliromhm levels are not accurate indices oi live- fuiie 
1 on - -G Klcjini r 

UrcTR 

IlFlMiLnCK W hisuhit fliork tltcrap\ in uUer 
Dcutsch tied U oclu'iischr t 68, p 17,1942 

The incchamsm of action of hypoghcanic therapy 
in peptic nicer is discussed Insulin hypoglycemia 
causes hvjnrcmn of the gastrointestinal tract, an m 
crease m gastnc secretion and bile, and peristalsis 
Insulm also causes an outy'ounng of Na m the gastric 
juice with retention of K. while histanunc lias the 
opposite effect. Insulin corrects the acidotic tendenq 
Of ukcr patients TTic role of the autonomic sv stem m 
insulin hvpoglvccmia is mentioned and its cfTect on 
chohncstcrasL and acety Icliohnc content of organs i*; 
being studied Adrenal hv-pertrophy followang repeat- 
ed inMilin treahnents mav Jilav a jxart in favoring heal 
mg 01 ulcers, cspcaally those caused bv allergic-s 
Conrtesv Biologic Abstracts 


SURGERY 

BurgoiS, B G Iht surgical tnahnnit of qastro 
duodena! ulcer L’ Union Midicalc dii Canada, v 72 
p 267, March 1943 

This is a revaew of the late chief surgeon of tlic 
-Notre Dame Hospital in Alontreal vvhicli was pre 
senlcd m a symposium before the 17th Congress of 
French-speakang doctors of North Amenca Several 
of the more usual stirgical procedures are discussed 
Consideration is given to the most frequent complica 
tions of chronic ulcer obstruction, perforation and 
hemorrhage. Immediate operation is necessary in per- 
foration but surgerv is not favored in bemorrhage.— 
M H F Fnedman 
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The Treatment of Amebic Dysentery 


HORACE W SOPER, MD F\CP 

S«\T LOUIS MiesOLRI 


T he EnilaniodKi histoKtica was disco\ered by 
Lo'Ch in JS75 Later ni\ estigators pro\cd that 
die org’niLm was tlic cause of a dislinch\e l\pe of 
discntera It has three stages in its life c\cle 
j xiie trophozoites, the In ing motile organism 
2 Lrcci sue stage 
3 Ciatic stage 

It lues in the small intestine and colon and has 
tu'-ne iiu’asne power It trequenth affects the liver, 
and 1 ^ lound more rarel\ in other organs The diag- 
nosis is usualK made b\ microscopic esanunation of 
the IcCe^ A\ arm the feces to 100°!' , search for small 
dinnps ot nmens and examine tlic fresh specimen It 
nm be stained and culliired, or Cr.ng’s^ complcte- 
nicnt fixation test nia\ be emploicd 

The protoscopc and the cotton sivab applioaior have 
gn en me the best results in diagnosis, frequcntli dem- 
onstrating the organism when skilled lalioratorj tech- 
nicians lia\-e failed to find it in the feces specimen 
Impure water supjily is the chief agent for trans- 
mission ot the disease Tlic evsts ma\ Ine for several 
da\s m moist local matter Flies niai contaminate 
food and manj epidemics ha\e occurred Man\ per- 
sons who liaae survaved the acute stage still retain the 
infectrous agent m ulcers and are known as "earners " 

Trcaiuiait — Craig and Faust (2) advise the ein- 
plojanent of emetine hydrochloride, gr 1, suhciitane- 
ousl\ daiK for a period of tw eh e da\ s follow ed by a 
course ot dimiofon, aaofonn or carbarsone Tliey 
"■arn against the eniploeancnl of emetine intnucn- 
oiish, as thci ha\e encountered two fatalities from its 
nse. P \\ Brown (3) and Bargcn (4) of the ]Ma }0 
Clinic aho admmister the drug subcutaiicoush 

Twcnt\ a ears ago I began to eniploa erachne** m- 
traaCuousL m the treatment of amebic d>senten I 
, saw man\ each cases, in patients retummg trom a 
nsit to die Soutli I made dad}' proctosigmoidoscopic 
exaimuation aud demonstrated die acute earh lesions 
The\ are from one-tenth to one centimeter in diameter, 
gra\ish-whue in color, somewhat raised above the 
nniLOsa ^\^len w ipcd off w ith a cotton applicator, the\ 

, lea\c a surface w'hich oozes blood Tlie matenal rc- 
nio\ed reveals swarms of Amoeba histolvtica Tins 
j picture of die acute stage is ver\ cbaractenshc Jerome 
Lamdi said, “It looks like smallpox lesions of tlic 
skin ‘ 

I observed that the lesions disappeared be the third 
or tourth injection of emetine Seven consecutn e daih 
doses were given, followed bj a seven-da) course ot 
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stovaisol (acelarsone) one 0 25 gm tabid tiuee tini' s 
daih before meals 

Xo toML svanptoms were observed aftei tin' emetine 
injections It was always given slowly (vvitli the pi- 
ticnt bang down) Some patients experience a feeling 
ot evanescent giddiness and fulness in Ihe head afltt 
the initial dose 

I had 111 toniicr vears given the emetine tie it 
niciit to advanced cases w itli deep ulcerations (carrier' ) 
ovci a period of three to four weeks’ time and had 
produced toxic symptoms — multiple neuntis, mjoru 
dial invohemenl, etc — therefore, w'as aware of n. 
toxicitv when adnnmstered over loo long x period 
of time Ihis experience convinced me that the failute 
of tlie cinctme to cure the chronic earner was due fo 
tlie lact tint the induration surrounding the ulcer acini 
as a barrier I lirmly believe that emetine is highly* 
spetihc in Its action in patients not in the earner stage, 
when gnen intravenouslv It reaches the whole en- 
culatorj area in more concentrated form than whtn 
given subaitancousl} 

In a senes of 302 cases, I had but one recurrciue, 
viz, 111 a large boj, aged 14 years, who had rectn'Ml 
but pnc-balf gram dosage of emetine My impress mi i 
was that the treatment outlined above was applu ifib 
onh to the earlj cases, but since the Qncago epidinm 
I have emploved the treatment in cases in which tin 
infection has existed from one to two years Those 
pitiems were not chronic earners with deep ulctia- 
tions, tlicv liad a milder tjqie of the diseast with 
inflcfiinte svmptoms 

Craig m a personal communication informs me that 
the two fatal cases occurred m soldiers m 1916 C^i 
diac failure occurred but he does not know the sue 
of the dosage or the length of time of administration 
The warning issued against the employment of enn 
tine intravenouslv bj this eminent authont/ has prob 
abb deprived thousands of patients of the benefit to 
be secured bv this method It is far superior to the 
subcutaneous route, and m tlie end requires less quati- 
titv* of the dnig I wish to go on record as eniphast/- 
ing that enictune given as I have employed it is lu L 
toxic to the patient but is extremely toxic to tiie Amoi - 
ha histob tica 

The Complictions oj Amcbic Dysentux — Abect s 
of the bver occurs often in late neglected cases The 
diagnosis is made from the Instorj* of a d>sen1eTir 
attack the temperature curv'e and the finding of en- 
largement or tender areas m the hvcv upon palpation 

Jit pa tic Abscess — The treatment of amebu absit's 
has recentb been presented by Joslyn (5) He p^imts 
out die high mortality rate winch follows surgerv, -u.d 
emphasizes the tremendous value of the aspiraliuii 
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intUiod of trcalincnl is suggested bv Rogers (6), 
Ludlow (7) nnd llmrston (8) 

In this comiccnoii, I ina\ be pardoned for relating 
a personal expcriciRC While an nittnic m the St 
I nlu^ Cit\ Hospital in 1894 f where Joslni was in- 
itrite in 193'') I had diargc of the tulicrcnloMs ward 
Dr Greenfield Sluder acting supenntcinlent advised 
ijR to tn to prove that sonic of the innutc< of the 
ward did not have tnlierculoMS The result of the in- 
vx'-tigation was four cases of antehic alv-cav of the 
liver Three oi tlu patients were operated upon and 
all died 1 he ahseess was asjnraieal in the fourth jw- 
ticiil and SOO Cc of (Inraitcnstie pus v\ns evacuateil 
\ti ng upon mv advice he refused surgical ojicmtion 
and made a rapiel and peniiantait rcc.ntrv It was 
ni imere.st to note that the temperature curve was 
atvpicid hting higher m the nionnng thin m thi eve 
n’ng in contradistinction to the lunc cliaracteTi'iic of 
tulierculosis 

Abscc-ss of the long vKcnrs rather often in hie eases 
\bsccsst's in the brain, skm Ivniph glands and lihddir 
have been rcporteal 

Tlie late iilrcrativc lesions in flit colon arc virv 
nitractahlc to treatment Ulcers with ragged under' 
mined edges the Hixir covered hv necrosed material 
cotuainnig the active ainclia niav ht seen at times 
with the proctoscope Craig has cmplnsuctl that the 
nkers are treapienth connected hv smuscs Iitticath a 


still intact niiicoiis nicnihraiu He advises ehiniofon 
as the drug of choice in the trcjlnicnt of earners It 
is giveai III 025 gm tablets three to four time* daily 
(adi'Ii dosage) for a penod ol eight to ten davs The 
full dose sometimes causes a severe diarrhea and it 
should he started with a small dativ ilosc, gradualh 
increasing it The cours-c mav be refloated after an 
interval of two weeks time lias elapsed 

Late chronic destructive colonic ksions ma> respond 
to surgical tnatmeiit as recenth emphasized In 
Basskr (9) 

1 liavL observed nianv cases vn amoebic dvsenter^ 
that wen Ircilcd chewhere In the sulicunnt-ous in- 
jection of emetine, while some were cored thev liad 
received ninch more of the drug than that given bv 
niv seven lonsecufnc davs hv the mtravtnoua route 

RurcRcvcns 
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Craip and riu»l Pliihdclphn 1937, Lea f rdiiper 
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The Treatrficnt of Peptic Ulcer 

By 

llOk-\C! W '=01’RR Ml). FACE 

S\|\T loti vrtssin E( 


npHE whole siihjcvt of the treatment ot peptic ulcer 
requires revision eorre.sjionding to our knowledge 
of infection in the etiologv ealoric ami vatamm values 
111 toods 111 the lUtratiirc tlie Sippv nictliod is nsuallv 
mentioned when surgttnl procedure is not a Iviscd The 
Sippy treatment frequent milk fectl ngs and admimS- 
tratioii of large dosage of alkalies re-iills too nficn 
in alkalosis malnutnlion and infection with iiialta or 
nndul.inl fever notable m the great loss to the nation 
of the late rdsci Ford ft is estimated lint over 10- 
000 cases of nndulant fever occur 111 this count rv annu- 
allv 

Si)itplc UiKOinpluatcd I Icir The patient (nnilitt 
lant of tronrsa) is given two hour tcedmgs of evapo- 
rated milk* and raw eggs in emulsion form with Rals- 
ton wheat germ breakfast food, custards and slrametl 
cream vegetable soups all made from the evaporated 
milk Jcllo, and one tablcspoonful of honev to one glass 
of vDrangc juice All the essential vitamins arc present 
in the above list, but I fortif) tlie B complex bv giving 
three No 0 0 gelatine capsules dailj filletl with brew- 

• I ndrtue the Pet bmn<L 

•• I employ the Bcpilbh® melted powder which «Ho eonUlwi 

n{jielo» pantothenic arid and biotin 

Shhmltted July SO 1943 


cr-’vcasi** After alioiil four weeks three meals dativ 
are given including scraped beef minced chicken, 
scramhkd e-gg-, Gerlicrs canned vegetables Ltbbj’s 
liouiiigeinrcd stranietl vegetables ,and fruits milk toast, 
plain Uiast with iiucoa and jellies ice cream and light 
e-akc and SJiiilar light deserts, avoiding rougliagc, high 
seasoning pastries- and above all raw or pastcunzed 
milk insisting on evaporated milk onlv Tins regimen 
IS finallv augmcntcil In the addition of meats cooked 
vegetaliles and fruits, etc, until a general rational post 
nicer diet list is achieved avoiding raw salads and raw 
and jvasteunzed milk 

Ihc alnwe method of treatment is not adv-sable for 
the ulcer patient aged fiflj or more because of its high 
cholesterol content tlicrefore we must omit egg volk 
internal organs fat meats, etc from the dietarv Con- 
stipation nsuall} results from such a smooth diet and 
I cmplov a mixture of light and heavj calcined mag- 
nesium, equal parts, to be taken in the morning upon 
ansing,' a heaping teaspoonfitl more or less to regulate 
elimination 

The feces of all ulcer patients should be examinect 
frcqucntlj for occult blood reaction If the reaction 
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' IS constant, malignancy is suspected and surgical ex- 
ploration IS advisable, particularly if the lesion is Jo- 
. cated on the greater curvature of the stomach 

' The small pm point pcrjoratvig ulcer is treated b) 
bed rest, small frequent feedings of gelatine water and 
egg albumin water, and daily intravenous injections of 
2000 cc of 10% glucose in normal saline solution In 
about one week the evaporated milk and egg emulsion 
may be employed 

The large peiforatmg tilcei with earl> signs of local 

" peritonitis demands immediate surgical operation The 
jejunal ulcer following gasiro-entc) ectoiny is usually 
considered as a surgical problem, however I have 
records of t\i eh e patients in ivhom the ulcer was 
healed bv the following method The Levin duodenal 
catlieter is passed intranasallj slowdj'^ with the patient 
Ijnng on the nght side sipping gelatine water The 
X-ray demonstrates that it passes through tlie pylorus 
Jejunal feeding is given using the evaporated milk 
egg emulsion, honey and orange juice containing the 
yeast pow'der m suspension (about three heaping tea- 
spoonfuls of the yeast daily) The patient is kept in 
bed for two weeks, after which time he is permitted 
to sit up The tube can be kept clean by dropping 
lanoline in tlie nostril and sw'abbing the tongue and 
mouth w’lth a 2% solution of niercurochrome The 
patiait IS allow'ed to dnnk gelatine water i e the gela- 
tine is allowed to “jel” and a heaping tablespoonful of 
it IS stirred up in a glass of cool water 

HEMATEMESIS 

- Gastric and duodenal ulcer is the cause of hemorrhage 
in about 75 per cent of the cases Since the presenta- 
tion of my paper on the treatment of hematemesis by 
the retention catheter in 1931, we have had consid- 
erable experience and increasing confidence in the 
■rationale of this method of treatment It was really 
an eiolutionary process growing out of the Levin 
gastro-duodenal catheter in postoperative conditions 
We learned that the Levin tube did not excite gastric 
contraction and peristalsis, tliat it did not incite secre- 
tion and could be readily introduced by the nasal route 
in the unconscious patient The absence of a metal 
' ‘Bucket” on the lip of the tube is of great importance, 
as this foreign body might induce contraction or peris- 
taltic ntovcnients The Leiin tube is formed like the 
ordinary urethral catheter and has no such objection 
therefore, I was emboldened to employ it in the treat- 
ment of gastric hemorrhage I had always hesitated 
to use the ordmarj, stomach tube following a large 
hemorrhage because of the excitement, stniggle'- and 
eructations of the patient incident to its introduction 
This method of gastric lavage was employed by Ew'ald, 
(2) Kaufman, (3) Hurst (4) and others Kaufman 
verj clearly desenbed the advantages of laywge as fol- 
lows. “Ihesc stagnating massqs are usually very sour 
and fennenting, and their presence not only causes nau- 
sea and pam but acts \cr\ harmfully by constantly ir- 
. ruatmg the mucous membrane to intense hypersecre- 
hon, thcreb} further increasing the amount of gastric 
contents The remoyal of the fermenting masses not 


onl}' rel eves annoy iiig syni|)toins of gastric irritatmn 
but eventually bnngs about a direct cessation of tiie 
bleeding by allowing the emptied stomach to contract 
and thus aid m the occlusion of the eroded vessel ” 

The Levin soft rubber gastric catheter is passed 
intranasally into the stomach The large Luer syringe 
IS attached and normal saline solution is injected and 
withdrawn repeatedly until the stomach is clean It 
is remarkable how easily a large blood clot that fills 
the entire stomach is broken up by this method The 
technique of passing the tube is of extreme importance 
The nasal musosa should be sbrunk with a 2 per cent 
solution of cocaine hydrochlonde The tube should be 
passed sloyvly doy\n the esojihagus and the patient 
allow'ed to drink a sw'allow of w ater w ith each advance 
of tlie lube If passed quickly, it may coil and form a 
troublesome knot The syringe should be used often 
and the tube kept free from small clots , a glass tube 
joins the nasal tube to a rubber tube yvhich leads to a 
bottle on the floor The character of the secretion pass- 
ing through the glass tube should be obsen'ed fre- 
quently and tested often for acid with fresh congo red 
paper Liquid petrolatum is dropped into the nostril 
three times dailv, and if the patient complains of sore 
throat, swab with 2% mercurochrome solution The 
use of a local hemostatic is of extreme importance I 
employ thromhoplastic solution,* injecting it undiluted 
directly into the stomach after the blood clots have 
been remoyed or, m cases of hepatic cirrhosis, into the 
lower esophagus The fine small black clots that 
result are characteristic of this hemostatic The tube 
can be easily introduced in the unconscious patient 

Sippy’s treatment was not merely the administration 
of large doses of alkalies and milk diet but it consisted 
m frequent gastnc lavage His dream was to keep the 
stomach free from acid secretion This is very readily 
accomplished by gastnc siphonage One of the objec- 
tions raised b) gastroenterologists has been that by 
siphonage we wnthdraiv chlorides and other essen- 
tial elements from the sjsteni The answer is that we 
are replacing them by means of glucose in normal 
saline solution intravenously as well as per rectum 
Tw'o tliousand c c of the ten per cent solution means 
800 calones introduced daily I am an adiocate of 
large blood transfusions in massive hemorrhage The 
fear of raising blood pressure and bloyiing out a fibrous 
clot vs a myth 

We now rare!) pass the tube doivn into the duo- 
denum but continue to leave n m the stomach giving 
fresh egg albumin water and gdatm w-ater freely by 
inoutli and alloyynng what may siphon out to do so 
The major portion of the mixture will pass down out 
tlirough the pylorus Bv the third daj we begin to 
feed a high calorie mixture consisting of an emulsion 
of ran eggs and evaporated milk The patient is per- 
mitted to drink the muxture, feeding e\ery two hours 
A weak solution of sodium bicarbonate may be intro- 
duced from time to time to correct anj acid discom- 
fort, which, howeier, rarely occurs Congo red paper 
IS employed to determine the degree of acidiW at the 
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(nd of the gastric tube A hypodermic injection of 
' u vibimic acid ampoule once dailj as advised b\ Ri\ers 
and Carlson (5) of the Mato Clinic, jeast is also add- 
td to the tgg and etaporaled milk emulsion, gradually 
aiding other soft foods The tube is ttsuallv removed 
at die end of two weeks 

The above method of treatment pennits early 
di ignosis of arterial bleeding As a rule, small clumps 
of dark bloody mucous appear in the glass connecting 
lubi If twenty-four hours or more after the initial 
1 IV ige liright red blood is observed, it means a 
‘ spurter md immediate siirgerj^^ Is advised Our 
11 ^ ords nve^d twelve pabents have been sated bv oper- 
itmu which discloied the bleeding teasel Under the 
old expectant method, the diagnosis of arterial hemor- 
rltige cannot lie made until too late to sate the patient 
by operahte procedure Vomiting of large masses of 
etoited slngnaled blood often occurs the sccoutl or tlurd 
dai and the phjsician does not know whether it is a 
secondary hemorrhage or just the initial mass tliat has 
1 rtenned jn the stomacli 

In consultations, the chief error that I hate observed 
V) the failure to completely empty the stomacli m the 
1 wage which should be done tvitli a 250 c c Lucr 
syringe, using force and being sure that the stomach is 
odirel) emptied, repeatedly filbng the sjnnge and 
vathdrawing as much as possible until the solution re- 
turns dear The Mculcngracht method of feeding at 
Dill e a large mixed diet of meat, strained vegetables, 
cfa , cannot be condemned too severely It is iinsaen- 
bfn , and does not consider the underlying palhologv of 
uli I r 

Duodenal nicer occurs quite frequentK m patients 
atiheted with polycylhemm vera One of my patients, 
ill lie, aged thirty -eight, was seen in 1915 He had 
dun ienal nicer which recurred frequently He also 
1 id jiolyxythemia vera Finally, m 1928, he vlas given 
sniill daily doses of phenylhy drazine w'hicli reduced Ins 
1 si cells to normal The dosage required to maintain 
tins condibon varied from one-sixth to one-half gram 
The ulcer healed promptly^ and he has had no recur- 
uuees for a period of ten years I have records of 
twenty -four cases who presented the combination of 
duodenal ulcer and polycythemia vera all of whom 
bwe responded well to tlie daih small dose of 
jilienylhydrazine 

Cinrdxa lavtblia mfestahoii frequcntlv produces 
uperfiaal tilcerabon m the duodenum Treatment was 
V 'ry unsabsfactory inasmudi as tlic parasite was dif- 
fi' ult or impossible to eradicate. I found that Atabriiie 
I recommended by Galli-Valeno (6) and later by 
Tix-on (7) was a speafic requiring 01 gm of the 


drug three Unics daily for five days In my senes of 
twenty cases, iro recurrence of ulcerafion appeared 
after this treatment 

Among tlie new methods of treatment/ I menbon 
vaccines, nonspeafic jiroteins, metaphen, muc n ivai- 
odal, larost din and bismuUi In my opinion they' are all 
to he rejected The character and qmhty of the daily 
mgesltd fond spclh success or failure in the healing of 
ulcer 

Gastric siphonagc initiates rapid and complete lieal- 
itig of pepbe ulcer, as I liave denroustrated in a large 
number of cases The physiaan is always in control of 
the srtuabon with exact knowledge of intragastric con- 
ditions It IS a "direct attack” at the site of the lesion 
instead of the usual watchful, waihng, expectant plan 
of treatment. 

Eusterman (8) emphasized the necessity of treat- 
ment or control bf the neurosis so often associated w itli 
ulcer I have found a capsule containing gr 1/500 of 
atropine and one grain of Veronal given even four 
hours to be e.xtrcmel\ efficacious in pabents of this 
class 

The ulcers xinth recurrent bleeding attacks should 
receive surgical treatmenb They arc usualh located 
near tlie pylorus, either in the duodenum or stomach 
and arc non-obstructive. The operabon of choice 
should be subtotal gastric resection In my c,xpenence, 
gastro enterostomy in such cases has always been dis- 
astrous The pvlonc obstructive ulcer with the develop- 
ment of scar tissue always responds well to gastro- 
enterostomv Surgeons sometimes exclaim, "Three 
weeks after operation and he now eats everything!” 
But the post operable penod should always receive 
tlie careful regimen as outlined above for simple un- 
complicated ulcer 
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Peptic Ulcer at Fort Sill 

By 

ROBERT C KIRK' CAP! MN, MC, AUS 
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P hl’ilC ulcer ph\s Uic Itacling role in fligestne 
fliseniCj in the military service It leads all othci 
gastro-mtcstinal conditions as a cause for discharge 
irooi the anna It is in general similar to that en- 
countered III cnilian life The incidence rate has ni- 
cieascd considtrahh m both areas m the past three 
01 tour vears Ho\\e\er, it must he recogni7cd that 
in the prerioiis World War, Til 4- IS jirecise diagnosis 
of gastro-intestni il disease ua'i in its infancy and our 
know ledge of the cfltcts of inihtan service on peptic 
ukci uui'^t be gamed fioiii sUKhc<i made during and 
atlcr our present conflict It is for this purpose that a 
sunev has been made of peptic ulcer at Fort Sill 
The present study was made during the period Octo- 
licr 1 TJ-12 to March I, 1943 During this 5 months 
pcricKl 3S5- patients w ere admitted to the gastro-in- 
tcstmal section for stud} , those patients were all 
privalos or non-cOinimssioncd officers at tins post 
Since there is a large reception center and a replace- 
ment tra mug center here, as well as many smaller 
teclwncal units winch are sent here for training it is 
iclt that these admissions represent a verv integral 
, cross-section of our present traming annv It is prob- 
ablv well understood that a station hospital cares for 
praeticalh even soldier marked unfit for dut}, hut this 
does not iiccessanlv mean that the disease proeess is 
acute Ot these 385 men, 50, or 12 9%, were found 
clinicallv, with X-ra^ confirmation, to hav^c peptic ulcer 
Onh one case of gastric ulcer was seen, and for sta- 
tistical puqroses the 50 cases of duodenal ulcer will be 
treated as a w hole It should be said that the ratio of 
duodenal ulcer to peptie ulcer of 50 1 is higher than 
an\ previnush reported senes jMo satisfactorv explan- 
ation tor this occurs to vis 

MATERIAL 

Ot the 50 soldiers m tins senes, 38 were white and 
12 were negroes The ages were between 19 and 41 
as would be expected, but when inquiry was made mto 
the duratron of S}anptonis, there was a noticeable “shift 
to the left ’’ Three men dated tlieir onset of s}anptonis 
to the tirst decade (seven years, seven years, and eight 
years), ten to the second decade, 24 to the third, and 
onh 13 to the fourth The oldest man at tlie onset of 
his 'Vinptoms was only 36 Thus it appears to be a 
disease of }oung men, winch satisfactorily accounts for 
Its high ratio in the annv' These cases were further 
dn ided mto acute and chronic by the arbitrary method 
of calling all cases with less than 12 months of symp- 
itoins acute Bv this method 36 men were called chronic 
nicer w nh an average duration of s}'mptoms of 5 5 
3 ears There were 14 so-called acute cases with an 


average duration of 6 5 months Of these acute cases 
11 w ere in line of duty, in other words, had no symp- 
toms prior to coming into the service and s}mptonis 
first dcv'cloped after sufficient sennee to be considered 
a result of it Only three men developed acute symp- 
toms within the 12 months prior to induction, of wdiich 
more later 

SYMPTOMATOLOGY 

That pain is the outstanding characteristic of peptic 
ulcer IS a fimdaincnlal known to all Its chronicity, 
penodicit}', quaht}, and relationship to food taking, is 
classical However, tins is not enough to strongly 
eliminate other possibilities, particularly, that rather 
v-agiic clinical diagnosis of “gastritis “ Careful question- 
ing m this senes has brought out the rather surprising 
fact that 96% ot these men have been awakened from 
sleep usuallv around 2 to 3 a m by a pain described 
as burning by 78%, and/or boring b} 70%, which m 
52% was accompanied b} pain m the back, usuallv 
described as an ache This painful triad has been path- 
ognomonic of duodenal ulcer Not mentioned m one 
important textbook but occurring in 88% of this senes 
was intolerance to greasy foods No o her food or com- 
bination of foods equalled these as an admitted cause 
of gastric distress Considerable vomiting, frequenti} 
severe, occurred m 78% Lastly, and possibly peculiar 
to the army were the complaints of restlessness an 
92%, sleeplessness m 78%, easy fatigability m 
76%, and nervousness in 74% Constipation listed as 
a common complaint m one text, occurred m less than 
20% Palpitation of the heart was complained of more 
than twice as frequenti} 


PHYSICAL FINDINGS 

Soreness m the mid-cpigastrnim was present in 47 
out of the 50 cases Yon Cassius has a lean and hun- 
gr} look,” frequenti} quoted as proof that he had an 
ulcer, has had a counterpart in only 28% of these men 
Depression noted in the faaal expression, when pres- 
ent. was marked but occurred m only 26% Weight 
loss was seldom extreme, averaged 10 pounds, and its 
occurrence was confined almost exclusively to those 
m whom vomiting was an outstanding symptom 


Here the X-ra} is of prime importance as a “positive’ 
report must be made to establish tlve diagnosis Repeal 
cxaminatrons were frequently made and all doubtfu 
cases have been excluded A definite defonnity vvitl 
either evndence of obstruction or penetration was 
present in 12 X-rays were not taken on the three re- 
maining cases who had perforations and surgical repair 
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The white bhood counts taken upon admission to the 
hospital varied from 3 400 to 13 200 and the differential 
count tvas m no case unusual The sedimcnlabon rate 
ssined from 1 5 mm per hour to 15 inm per hour, vnth 
an average of 6 5 mm 0 to 10 mm is considered 
normal 

Gastric analysis ts'as performed in most instances, 
using the Euald weal, although the alcohol meal was 
also used on a few of the earlier cases The findings m 
eadi case were totalled and the aierage free fasting 
aad was 23 3° going to 35° after test meal The total 
fasting acid was 46 S° and rose to 54 4° after test meal 
Occult blood was present in the fasting contents of 14 
indmduals 

TREATMENT 

Since in the 'army, diagnosis receives a high pnoritj 
because of the necessity of earl\ disposition, regular 
ulcer management tras withheld in doubtful cases until 
a gastro-intestmal senes was completed It liad been 
our e\perience that bed rest and a milk and cream diet 
with the usual anti-spasmodics and anti-acids would 
m some instances give such immediate relief that a fol- 
lowang gastro-intestinal X-ray study was occasionallv 
or cien frequently negatne This would be well if 
soldiers were available for follow-up Howetcr, sol- 
diers coming from organizations departing for foreign 
service are subjected frcquentlv to the many factors 
considered favorable for recurrence of peptic ulcer It 
was decided that more certain diagnosis could be af- 
forded by having the X-ray made during the time of 
acuteness of symptoms So well has this worked that 
in this reported senes tliere was only one case with 
normal gastro-intesbnal X-rays whom we considered 
probably had a duodenal ulcer clmically On the posi- 
tive side there were several in whom the diagnosis was 
considered doubtful on admission to the wards because 
of repeated negabve G I senes at other anlian and 
amiy hospitals, who, nev ertlieleSs, had a piositive X-rav 
diagnosis of duodenal ulcer foltow ing this procedure 

C03IPLICATIONS 

There were three cases of acute perforabon, occur- 
ring while the men were at dutv Two of the antenor 
and one of the postenor wall of the first porbon of the 
duodaiuni Thc\ were operated and recovered with no 
complications There were four cases of hemorrhage 
moderately severe in each All four were placed on 
hourlv feedings for the first 48 hours in a sort of mod- 
ified Jfeulcngracht manner There were no further 
hospital complicafaons ansing m any of this group, 
nor in any of the uncomplicated cases 

DISCUSSION 

In spite of the many uncertainties inherent in a dis- 
cussion of peptic ulcer, there is a continuing interest in 
the disease Jones (3) in his revnew for 1941-1942 dis- 
cusses 40 arbcles perbnent to pepbe ulcer, and the 
Journal of the Amencan Medical Assoaabon devotes 2 
issues, (4) (5), to a symposium on the subject Stabs- 
bcally our senes is too small to attach a great deal of 
significance to tlie percentages reported Flood, (16) 
in his report of a comparable senes of 75 soldiers with 


ulcer liad a rabo of 18 duodenal to 1 gastnc ulcer 
Nev ertheless, 48 more cases have been seen since this 
inibal study, with only one addibonal gastnc ulcer 
demonstrated which alters the Fort Sill rabo only 
slightly 

That the aaditv of the gastnc juice is of extreme 
clinical importance in the management of peptic idcer 
in the individual case, no one can deny However, re- 
cent arbcles continue to demonstrate its complexity, 
(4) (5) (6) (7) (8) (9) (10) It w ould appear that 
much of our know ledge of gastnc secretion must await 
clanficabon bv the work in isotopes, (11) Diagnos- 
bcally 111 the individual case there has been httle cor- 
relation bebveeu the seventy of svmptoms and the 
gastric acidity' There were 10 patients in this senes of 
50 who produced no free fasting hydrochlonc aad 
There were seven more who produced less than 15° of 
free fasting hydrochlonc acid The average for the 
whole group as prevnously stated was 23 3° A control 
group of 51 cases reprcsenbng all other types of gastro- 
mtesbnal diseases and complaints had a free fasting 
hydrochlonc nad average of 13 3° We agree with 
Brown and Dolkert (12) that the gastnc analysis in 
duodenal ulcers is of little or no diagnosbc importance. 

We conbnue to be impressed vnth the intolerance 
these pabents show toward “greasv foods ” Smith has 
v'cry recently shown (13) tliat 17 7% of normal in- 
dmduals exhibit undesirable objecbve symptoms from 
eating meals prepared with lard This still leaves 70% 
of our group une.xplained Preliminary use of bacon 
grease as a test meal has not progressed to the pomt of 
reporting, but a few suggcsbve nses in gastnc acidity 
follownng Its use have bcM abeady noted 

PSYCHO-SOMATIC ASPECTS 

Recent editorials (14) (15) and a review (17), 
combmed with Wolff’s work, (18) (19), have served 
to bnng to the attenbon of a wide number of physicians 
the challenge of emohonal impacts on pepbe ulcer 
When this studv was begun sujjerfiaaJ thinking on the 
part of the author resulted in the feelmg tliat consid- 
erable light could be thrown on this problem within 
tlie armv It w ould seem that the prospects of becom- 
ing a soldier, followed bv induction into the army' with 
the similantv of living, food, and training faahbes 
made ideal condibons for such a study Actually only 
three men devetoped acute and primary onset of symp- 
toms within the 12 months precedmg inducbon and 
hospitahzabon In no case could a definite relabon- 
ship be established with the prospect of certain military 
service. Wolff’s ulcer case Instones showed, “pro- 
longed emobonal turmoil involving mainly conflict, 
anxiety, guilt, hosbhtv and resentment ” Every med- 
ical officer has seen a certain number of soldiers who 
have had all the above emobons with the possible ex- 
ception of guilt, admittedly preceding and following in- 
ducbon in the army On tlie gastro-intesbnal service 
these soldiers fitting this desenpbon veiy closely hare 
in almost every instance, been hospitalized for per- 
maous V omibng, but in no single case has a duodenal 
ulcer been demonstrable. 
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Of the 11 boldiers developing uker svinptotns for 
the first tune while in sen ice, it is cas} to sa\ that 
failure to obtain a promot on, transfer to less ddsirablt 
posts “alerting” for foreign service, constant and nn- 
reinut ng obedience to orders can satisfactonh estab- 
lish the background of their ulcer Actual!} in onlj a 
few of the psccho-neurotic personalities did these fac- 
tors predominate Outstanding A\as a hist or j of onset 
of gastro-intestinal complaints while on tnaneincrs eat- 
ing field rations Even overnight field problems on 
ndd rations could be relied on to prodntc exacerha- 
t oils Further doubt seems cast on the emotional con- 
cept of tlic genesis of ulcer h} the inescapable fact, at 
least m this hospital that patients with pro\en duo- 
denal ulcer respond promptlv on standard ulcer nian- 
ageniuil Complete relief of scxcre pam within 48 to 
72 hours after being put on strict maiiagomcnt was the 
nile rather than the exception Ouilc the rcierse oc- 
curred in the "tipical ps\LlToncurotics ’ No relief was 
adm tied bv the great maJont^ when the\ were hos- 
pitalized for mam weeks and either scut to diit\ or 
released trom the nuhtar} scrMcc on surgeon s Ccrtiti- 
cate of Disahditi tor l!)isclnrgc 

, SUMMARY 

1 so cases ol prmcn duodenal nicer ha\c been 
seen with onh one case of gastric ulcer 

2 No correlation has been obtained between the 
gastru. anahsis and llie scienti of the nicer or of the 
coniphints 

^ Mid-cpigastnc pam occurring hie at night and 
radiating into the back appears pathognomonic of duo- 
denal ulcer 

Intolerance to grease foods seems to be the 
greatest obstacle to satisfacton niilitan service 

5 The incidence of peptic ulcer in psvehoneurosis 
does not appear increased 

6 The emotional concept of the genesis of ulcer is 
not su]i]jorted be the reported cases 
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Vitamins in Gastro-Intestinal Disease* 


By 

LOUIS PELNER, M D 

BROOKLYN, \ORK 


^^PTIALAL nutrition can contribute much towards 
a trouble-free liunnn life The American dietarj 
IS considered to be remarkablj inadequate. I am 
tempted to quote a popular commentator who advised, 
“Ilow to stan'e to deatli on three meals a da) ' He 
undoubtedh meant \itainin starvation, and he sureh 
meant American meals That is why optimal nutrition 
has so much to offer us Of course, nutrition concerns 
other substances besides vitamins, indeed minerals, and 
the protein building stones, ammo ac ds, are fulh as 
unportant 

^lost stress has been placed on the defiueiic) of 
\btainin B-, which is undoubted!) true But there can 
be no doubt that XHtamin C and D deficiencies are 
equalh as prevalent, although more difficult to diag- 
nose 


Added vitamin intake besides tlie mimmum require- 
ment is adijsable in the tnllowmg conditions 

1 IMaliiutrition and stan-ation 

2 Conditions intolviiig the growth, development or 
repair of tissues (Lactation, infanci and childhood, 
convalescence, pregnanct ) 

3 Prolonged or wasting illness (t)'phoid, chronic 
infections, tuberculosis anemias blood d\ scras as ) 

4 \\ hen the total metabolism or total food intake 
is increased (high caloric diet h)perth)Toidism) 

5 Qiromc gastro-intcstinal disorders (gastnc 
atom , constipation, colit s ulcer, insccroptosis, sprue, 
pellagra) 

6 Restricted therapeutic diets (diabetes, obesity, 
low residue, ulcer ketogen c diets) 

/ Some skin diseases 

Vitamin deficiency ma) be due to man) causes The 
most important cause is inadequate or unproper food 
intake The intamin is taken m wnth the food and under- 
goes some change in the gastro-intestinal tract, and is 
absorbed and taken to the Iner b) the blood stream, 
where other clianges occur These are necessary so 
that the Mtamins ma) be readih utilized b) the cells of 
the bode It can easil) be seen that vomiting, diar- 
rhea or anorexia, would allow madequate vitamin-con- 
taining substances to be present m the gastro-intcsti- 
nal tract for an adequate amount of absorption The di- 
arrhea may be due to frequent catharsis, idiopathic steat- 
orrhea or sprue, or ulceratic e colitis Absorption mac be 
diminished also, in any illness which changes the char- 
acter of the absorptic e surface, such as poh'posis, ulcer- 
atne colitis or sprue Then again the Iner processes 
and stores some of the vitarmns Any serious disturb- 
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ance ol the Intr itsell wall disturb the vitamin content of 
the bod\ and produce a defiaenc) . 

It IS almost ccrtaml) true that some bodih states re- 
quire more intanuus than others, espeaalli those con- 
ditions that require the growth, development and re- 
l>air ot bodil) tissues (pregnancy, lactation and con- 
VTlescence from illness) and also where there is an 
increased metabolism of tissue (h)perth)TOjdiSm) 
Then there is also an often unrecognized cause of de- 
ficient which will be discussed in some detail later lii 
tins paper , these consist of toxins no matter from what 
source, w betber tlie) are bacterial or drugs tend to in- 
crease the need for vitamins and some of the ntanuns 
at least, have a" protective action against these toxic 
substances 

Let us rapidl) revaew the carl) signs of some oi the 
vnfamm defiaencies Early Vitamin A defic enc) mani- 
lesls Itself as night bbndness and diymess of tlic skm 
In the eye, tlic regeneration of the visual purple is de- 
lav cd tlie eye becomes increasing!) insensitive to light 
and night blindness ensues Since considerable Vitamin 
A Is stored in tlie liver in people who are well nour- 
ished, It IS unhkeh to cause much diffictiltv unless ihe 
patient has lieeii ill for a long tune Vitamin B com- 
plex dcfiaenc), on the other liand, is quite a difierent 
matter The content of \htainui Bi for examole i-. low 
in some of our best foods, i e liver and beef Also, 
since the vataniius are water soluble, tliere is a heav) 
loss in fliarrhca There is v er)' little disposition of the 
body to store any of the B vitamins Since these vata- 
mins for tlie most part occur togctlier, it is most com- 
mon to find multiple deficiencies, but an attempt will 
be made to break down tiie various states for didactic 
purposes 

Thiamin, nboflavan and nicotinic aad are all consid- 
ered to be important enz)Tnes in carbohvdrate metab- 
olism Tluamm deficienc) causes the well known con- 
ditrons of dr) and wet bcn-beri, but these are lar ad- 
vanced states and rarely concern us Tlie conditions 
that are sometimes found in this countr) due to marked 
Vitamin Bi deficicnc) are the so called alcohohc and 
pregnancy polvmeuntis, and an interesting dilation of 
tlie heart with cardiac failure, called ben-beri heart 
Williams, Mason and Wilder (1) depnved twelve 
cheerful and cooperative w'orkers of thiamin in their 
diet for approximatelv ten weeks They showed gross 
changes of behavnor, marked changes of attitude, no in- 
clination to do aistomai) tasks and an inabihtv to 
make soaal adjustments They became imtable, sensi- 
tive to noise, and lost their manual dextent) A half 
milligram to one milligram of thiamin per thousand 
calones of food brought about great improvement in 
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the pltysical and mental condition of these subjects The 
therapeutic implications of these symptoms are ob\ious 
Riboflavin deficiency* causes abnormal redness ot tlie 
hps, fissures at the comers of the mouth, and a vas- 
cularization of the cornea. It also produces a certain 
atrophy of tlic tongue which is said to be characteristic 
of tins deficiency However, at least one authority (2) 
states that he could not differentiate the glossitis of 
nboflaiin deficiency from that of nicotinic acid de- 
ficiency, ■ 

Nicotinic acid deficiency causes diarrhea, glossitis, 
shin changes and mental changes A very early s gn of 
this defiCTCiicy is that the slightest stimulus produces an 
exaggerated response, i e taking of blood from the 
\eui IS complained of as severe pam which may con- 
tinue for hours 

Vitamin C deficiency if fully present, results in 
scurvy Tins is rarely seen, but sub-clmical defiaencj 
I IS often present,^ either brought out by some infection, 

I following an operation, or brought out by sensitivity 
t to certain drugs Following an operation a delay in 
’ wound healing may occur, since the principle defect m 
Vitamin C deficiency is a poorly developed intercellular 
cement substance 

Vitamin D helps in the absorption of calcium from 
the intestinal tratt and prevents rickets Vitamm E 
ina> be effective dmiifally, and has been used in such 
widely divergent conditions, as amyotrophic lateral 
sclerosis and repeated abortions Its effect in both of 
' these conditions is disputed 

Vitamm K is a recent significant discovery It is 
widely distnbuted in many foods However, it requires 
bile salts for proper absorption and requires them in 
adequate quantities Follownng absorption, the liver 
cells turn Vitamm K into protlirombin Biliary obstruc- 
tion leads to protlirombin-lack because of the absence 
ot bile salts in the intestinal tract Liver disease w ould 
^also cause a deficiency of prothrombin, because the 
liver would be unable to change Vitamm K into 
prothrombin Faultj' absorption of Vitamm K from 
diseases such as ulcerative colitis, intestinal obstruction, 
and idiopathic steatorrhea may also result in prothrom- 
bin deficiency 

Certain principles m the treatment of vitamin de- 
ficiency may be enunciated Oral vitamin intake is ad- 
visable wheneier possible, because the purified vita- 
mins used for injertion lack many of the factors found 
111 some of the cruder forms used orally Some individ- 
ba(s require more vitamins than others Besides this 
tact, many aullionlics do not agree on the prophylactic 
and therapeutic amounts necessary 

It may be worthwhile to list here certain recent ad- 
aances in the vitamin field Qiesley (3) recenih ob- 
sciwed that certain symptoms in some of Ins patients 
cleared up on administration of Vitamm B complex 
Tliere were epigastric distress, constipation, flatulence, 
^ardi intolerance, alternating constipation and diar- 
rhea, fatigue, bloating, nervousness, anorexia, skeletal 
pains and sensitivjty^ to specific foods These were 
considered iuiictional disturbances due to Vitamm B 
defic cncics Obtnouslv, organic changes must be ruled 


out very carefully before assuming the more benign 
condition to exist. 

Lapore and Golden (4) reported the following find- 
ings m describing the syndrome that they believed was 
due to Vitamm B complex defiaency 

Flat dextrose tolerance curve, abnormal small in- 
testinal pattern in the X-ray, malnutrition, hypo oi 
hyperchlorhydna, glossitis, dermatitis, and anemia 
The roentgenogram of the small intestines in Vitamin 
B complex deficiency was further described by Golden 
He found hypermotihty and hypertomcity m the early 
stages, hypomotihty and hyqiotonicity in tlie later 
states There was abnormal intestinal segmentation, a 
scattering of the intestinal contents, and intestinal gas 
due to impaired mucosal absorption Illackie and Mills 
(5) found that these roentgenographic changes have a 
definite diagnostic value, they parallel the seventy' of 
the disease, and they' regress with vitamin therapy 
Vitamin C 

It IS questionable whether ascorbic acid deficiency 
has an etiological relationsliip to the formation of pep- 
tic ulcer Peptic ulcer is not considered to be a de- 
ficiency disease per se, at least not that of Vitamin C 
However, the importance of the vitamm in the preven- 
tion of hemorrhage, once peptic ulcer has been estab- 
lished, seems clear Portnoy and Wilkinson (6) noted 
severe degrees of undersaturation of Vitamin C m per- 
sons that had bleeding peptic ulcers Ingalls and War- 
ren (7) believe it is important to make certain that 
peptic ulcer patients receive adequate amount of Vita- 
min C This defiaency w'as cspeaallv noted in patients 
w'lth peptic ulcer tliat were given alkalies They also 
considered the effect of the vitamm in the healing of 
die ulcer Warren (8) recommends 200 mg of ascor- 
bic acid daily for about 2 weeks Others state that 1 to 3 
Grams of ascorbic acid are usually required to correct 
the deficiency 

Tlie effects of Vitamin C on adverse reactions to 
drugs arc extremely interesting The effect of ascorbic 
acid on tlie sensitn-ity to neoarsphenamine is well 
known, and has been repeatedly described (9) It is 
unknown whether the patients exhibiting the actions 
are deficient m Vitamm C, or whether Vitamm C de- 
toxifies the neoarphenamme in a well saturated patient 
Recently, I described a case of rheumatic fever that 
rapidly became intolerant to salicylates and had a low 
ascorbic acid content ot the serum, this patient was 
quickly' relieved ot his disability by adequate intake of 
Vit-unm C (10) This was also showm to be true for 
smcral cases exhibiting intolerance to sulphonamides 
and more recently to stilbesterol (11) These ex-pen- 
ments remain to be further verified They arc certain- 
ly’ interesting if they' can be shown to be true 
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1 HE VITAAIINS— COUiXCiL-ACCtPTED 


Vitamins 

Occurrence 

Manifestations of Deficiency 

Daily Require 
ments 

1 

Therapeutic Dosage 

Vitamin A 

1 

Cod liver oil, halibut liver oil 
and otlier fish liver oils 
grroi Icofi ivf/clablis, yrl- 
Itni tegelahlcs, h cr, eggs 
milk butter, apneots, yellow 
peaches, oranges and baiuinis 

Nutntional niglif bifndcss 
Photophobia 
• Airoplitbalmia 

Certain type of hyperkeratosis 
of skin (dryness, scallncss) 
Pathologv Kentinijing met 

aplasia ” 

Adult 5000 units 
3 ounces of Rrctm 
or airrots 
‘ 4 ounces of liver, 
Conscn-cd m cook 
me 

Reedmmended prophylactic 
, dose equH-alent of at least 
2 (easpoonfula of cod liver 
Oil (minimum NNJR.‘ 
. strength) but not more than 
10000 USP Dmts daily 
Larger doses may be neces- 
sary in treatment of defici 
cncy states (10000-40,000 
units) 

Vitamin B1 
(Thiamine 
Hydro- 
chiondc 
USP) 

Veast, whole grams, (germ 
and outer layers of seeds), 
f'ork, liver, organs and mus- 
cles of many animals nuts, 
eggs, legumes and most ve-g- 
efables Ifltolc rt'Am/ hnntl^ 
IS 'sTy importaul as </and 

1 food sniireis are /ere 

Berihcn 

Peripheral neuritis i 

Cardiovascular disturb-anccs 
\norcxia of dietary origin. 
Polyncuntis of alcoholism, 
pregnancy and pcllagra- 

1 

Adult I to 2.5 mg 

(Tiildrcn 03 mg 
for each 100 cal 
ones. 

Infants 0 15 to 0 5 
mg 

4 oz. pork. 

Slight loss in 
cooking 

10 to 50 mg daily m acute de- 
ficiencies. 

Riboflat in 
(Vitamin 

B2) 

Acast iiiid tnvr wheat germ,i 
eggs cheese, green leafy 
ve“getables peas lima beans j 
organs and muscles of many 
animals 

Cheilosis j 

Glossitis magenta colored, fi' j 
surcs common 

Scliorrheic follicvitar keratoses 
(oily dc-squanialion around 

1 nose) 

* ■'asrulanzing keratitis 
Photophobia, itching, burning, 
dimness of vision. 

Adult 3 mg 1 

Infants 1 mg i 

4 or. of liver 
jl pt of milk=)j 
! requirements. 

Not destroyed by 
beak 

Suggested 3 to IS mg daily 

Nicotinic Acid 
(USP) 

(and Amide) 

Yeast li cr iclical germ bran, 
organs and muscUs of maii\ 
ammafs and several green 
leafv vegetables Milk is a 
poor source, \tcats arc not 
important common source. 

I 

Pellagra 

iQiaracIcnstic dermatitis (sun 
bum like lesions on back df 
hands, wnst or forearms) 
Glossitis— Red colored 

Gastro intestinal disturbances 
Central Nervous system dis- 
turbances 

Adult 20 mg 

Liver — 1 oz. 

Fanes considerably An effec- 
tive dosage is 500 mg dailv 
in 10 doses ot SO mg each. 

Vitamin C 
(Ascorbic 1 
Acid USP) 

Oranges lemons times toma- 
1 Iocs grapcfniil fresh slraw- 
j berries raw cabbage, grew 

1 peppers and other fresh 
fruits and vegetables 

1 

^ t 

Scurvy 

Prcscorbulic Conditions — Loss 
of vigor, weakness, sore' 
gums spongy gums 

■ ' 

■kdults S0-7S mg 1 
Infants lO-SO mg 1 

'A grapefruit 

1 orange 

35-^ ox. straw ber 
ncs 

Vestroied bv heat. 

\dults so 1 000 mg daib 
infants 30 100 mg daily 

Vitamin D 

Cod /leer aid and some other 
fish li vr nils eggs hotter 
and milk hource other than 
fish liver oils contain too 
little to be practicable. 

Infantile nckcls 

Spasmophilia (Infantile 
tetan > ) 

Osteomalacia 
\biionnal dentition 

Abnormal calcium and pbos . 
phorus metabolisim 

Adult 1000 units i 
C3iildrcn 400-800 
units 

I 

Recommended prophylactic 
dose equivalent of at least 2 
teaspoonfols of cod liver oil 
(minimum N N R. strength), 
but not more tlvan 1 000 U 

S P units Lswgor doses 
may be necessary in treat 
ment of defiaency states 
Prematures 20 000 units daily 

Z-MethjI-l, 4- 
Naphlho 
quinone 
(Vitamin K 
action) 
(Afenadi- 
one) 

A pure ehemical compound 
which exhibits marked vita 

1 mm K activitv Has not 
j been isolated from foodstuffs 

Pmthrombinc deficiency 
Prolonged clotting time. 
Htmorrhagic diathesis in nevv- 
boifii, and in hepatic and 
biliao disease 

Undetermined 1 

to 2 mg 
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9 Sulzberger, M D, Oser, B L. Influence of Ascorbic 

Acid of Diet on Sensitization of Guinea Pigs to 

Neoarsphenaminc Proc. Soc Exper Biol and Med, 
32 716, 1934 

10 Pelner, L The ElTcct of Ascorbic Aad in the Scnsi- 

ti\nt\ to Salic>lates in a Case of Rheumatic Peter 
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OTHER POSSIBLE VITA^HIKS 

Choline Considered to have lunctioii similar to lint of \ita- 
jnms Essential in fat metabolism 
vitamin H. or Biotin Pretents so-called “egg white nijun 
in rats \ growth factor essential for \cast and cermn 
microorganisms ' 

Inositol Prexents loss of hair in mice Essential in fat 
mttabolism 


Para- \niinobenzoic Acid Reported to be a clironiotnchia 
factor for the rat, and a growdh factor for the chick and 
certain bacteria 

Vitamin P, or Citrin A substance found in atrus fruits 
Reported to be associated with Vitamin C, and to be of 
value in maintaining normal capdlarj resistance and perme- 
abihti 

Vitamin B3 Concerned wath growth and nutrition of pigeons 
Now believed to be pantothenic acid 
\ itamiii B4 Ncccssao for prexcntion of a specific paralysis 
in rats and ducks 

Vitamin B5 Required for the maintenance of weight m 
pigeons Now believed to lie Vitamin B6 
Factor M A water-soluble, heat-labile factor, necessary for 
the growth of rats chicks and dogs 
Anti-Gizzard Erosion Factor Gizzard erosion in chicks is 
behtxed b> some in\ estigators, to be due to a deficiencj of 
a spccilic factor found ni extracts of alfalfa, kale, etc. 
Factors LI and L2 Reported ncccssarj for lactation in rats 
Factor M A water-soluble factor found m xcast and liver 
that prexents oral lesions and pellagnc sjunptoms m monkejs 
(Courtesx Merck and Conipain ) 


NEWER VITAMINS— NO"! COUNCIL- ACC EP TED 


Vitamins 

Occurrence 

Manifestations of Deficiencj 

1 Dailj Require- 
ments 

Therapeutic Dosage 

Vitamin B6 
(P\ndo\- 
me) 

Yeast hxcr, tikitiki nee bran, 
wheat germ and cnide cane 
molasses 

Significance in human mitn- 
tion not xct established 
Dermatitis in rats 

Anemia in dogs 

1 Undetermined 

j 

Uiidetcrniined 

Pantotlicmc 

Acid 

. . 

Yeast lixcr and other tissues, 
wheat germ crude cane mo- 
lasses, ricc bran egg xolk, 
and wheat bran ! 

j 

Significance in human nutrition 
not -xct established 

Dermatitis in clucks 
Hemorrhagic adrenals and 
acliromotnchia in rats 

* Undetermined 

i 

Undetermined 

Vitamin K1 
(2-Methjl-3 
Phxajl-1, 4- 
Naphtho- 
qmnoiic) 

Alfalfa, kale spinach dncdi 
carrot tops, tomatoes, fish 
meal, hog hxer, sox bean oil 
and some other xogetablc 
oils 

Prothrombic deficicncj 

Prolonged clotting time. 
Hemorrhagic diathesis in nexx- 
hom, and in hepatic hiharj 
dicsease. 

Undctcmiincd 

! 

1 

1 to 2 mg 

Alpha-Toco- 
phcrol (\rita- 
nnn E) 

W heat germ oil, cottonseed oil, 
and green Icafx xcgctables 

Significance in human nutrition 
riot jet established. 

NeCcssarj to ensure normal 
course of pregnanej and to 
prevent paraijsis m rat 
Neccssiro for normal groxvth 
of joung rats 

I Undetermined 

1 

50 to 100 mg dailj 
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A Modern Explanation of the Gastric Emptying Mechanism" 

B" 

J P QlilGLEy Ph.D 

aJEVELAJCD, OHIO 


TTEIE meclianism o£ gastnc e\‘acuation is a question 
so mtngumg and so important that as nets tech- 
nics for studjang the subject ha-ve become available, the 
subject has been reim estigated. The emptying process 
undoubtedly can be modiSed (1) by variations oi the 
force ivhich attempts to expell the material from the 
stomach and (2) by changes' m the actiniy of the 
p\lonc sphincter which might prevent this expulsion 
The relatiie nnportance of these two factors in the nor- 
mal regulation oi gastnc eiacuation has been -ranoush 
stated In large part, the different concepts proposed 
naie vaned as the int estigational methods vnth their 
dmerent advantages and disadvantages have vaned. 

For some years the studies chiefly mvohed a meas- 
■urement oi the fraction of the matenal introduced into 
the stomach which could again be recot ered from the 
stomach or the rate at \ hich it -escaped from a high 
intestinal fistula. As a result of this tery indirect ap- 
proach to the problem, the pylonc sphincter was re- 
garded as the structure through which the regulation, of 
gastnc evacuation was diiefly effected The sphincter 
as “keeper of the gate ivas believed to remain con- 
tracted most of the time and thus gastnc evacuation 
was prevented (1) Some emphnng was permitted 
each tune the spluncter relaxed The sphincter was be- 
hei ed to act contran to or in opposition to the antnnn, 
but m general tlie role play ed by the antral and bulbar 
motility m the empti-mg process was neglected or mm- 
irmzedL Imestigations made with the X-ray or bal- 
loon technic gave results which did not strongly con- 
trovert the above concept and thus it persisted and 
grew m strength 

The regulaaon o: the pylonc sphincter as 'gate 
keeper” was asenbed largely to the concentration of 
hvdrochlonc aad As popularized by Cannon (2), this 
theory claimed that when gastnc contents were suf- 
i ige ntly prepared to be evacuated, aad accumulated on 
the gastnc side of the sphincter This caused the 
sphmeter to ojien and evacuation occurred. However, 
when aad reached the duodenal bulb, it caused the 
sphincter to close and thus gastnc emptvnng was tem- 
poranly prevented Numerous investigators indicated 
senojs objections to tlus theory, but until recently it 
continued to be extensiv ely accepted 
A distinct advance was made when Thomas f3) 
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presented a clear expiosition ot the physical lacio-t tltc- 
oretically involved m gastnc emptying He placed 
pamcular emphasis on the importance of gastnc pres- 
sure in the evacuation process and presented strong 
endence that this pressure musi be developed bv antral 
penstalsis. 

The chief factors nonnaUv' mvohed ra gastnc empH- 
mg are indicated in the hvdrauhc model (7ig 1 j The 



time required for emptying ro^-oir B aepends m part 
tm the amount flowmg m from A (representing mater- 
ial secreted by the gastnc glands or swallowed) A cer- 
r ain minimum hydrostatic pressure in B is es'^ential to 
prfKtnre an outOovv from this re-ervoir and higher 
pressures will lend to mcrease the emptying rate. The 
extent to which stopcock C (representmg tne oylonc 
sphincter) is open and the resistance encountered in 
discharging the fluid mto D can also alter the emptying 
of B Furthennore, an mfluence irom D migiu aa back 
through E to cause a reIa.xaUon of the walls oi E with 
a consequent decrease in pressure head, o' it might 
change ^e stopcock position 

Adequate investigation of a problem havmg so mam 
variables requires a consideranon simuhantmish it 
possible, of each oi its constituent parts Ccnclu'uoiis 
based exclu'-ivclv on the study ot only one aspect e. g 
the rate of discharge of the mater-al from a hign fstula, 
may be quite erroneous 

Each OI the factors here emphasized have receativ 
received -enous con=ideT3tioii and the resiJ*' can be 
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assembled Mlo a relative!} complete “mocleni” explan- 
ation of the gastnc eN-acuation process The recent 
Studies have used more direct methods than those pre- 
vaousl} cmploved and have shown that the pilonc 
sphincter is not closed most of the tune, AVheelon and 
Thomas (4), Thonias and Crider (5), Meschan and 
Quiglev (6) employed tandem balloons, Brody et al 
47), M'erle ct al (8), Quigley and Read (9) used 
miniature sphincter balloons or obsened the fluoros- 
copic shadow of shot stitched to the pyloric sphincter 
or recorded the shot movement nith the pyloric di- 
graph It MRS thus determined that the sphincter is 
relaxed most ol the time , alw aj s when the antrum or 
the bulb IS not disp]a}nng 'contractions and from 60-80 
per cent of the time when the stomacli is evacuating 
, Gibbs (10) obta ned a similar impression from having 
obsened the pylonc ‘■phincter gastroscopicall}' in 560 
patients. He reported that "this structure remains 
open practicalli all of tlie time and closes only for a 
brief interval when the antral contraction wave blends 
wath It ” 

After surgicall} elinunatuig the influence of the 
pyloric sphincter (pj lorcctomy, partial gastnc resechon, 
etc ) the stomach frequentl}' continued to empty in an 
essentially normal manner, (McCann (11), Shay and 
Gershon-Coheu (12)) Nonual c\acuation was also 
obxamcd bv Crider and Thomas (13) and by Brody et 
al (7) when the stopcock action of the sphincter was 
ehmmated by holding the sphincter open with a spool- 
shaped object having a 10 mm bore 

The recent investigations have rather definitely 
shown that the sphincter does not act contrary to the 
stomach, in fact, the entire pylonc region (antrum, 
sphincter and bulb) acts as a unit so that almost in- 
vanahly the factors whicli increase or decrease the 
activitj' of one of these structures likewise alter the 
activity of the otliers m the same direction, although 
not necessarily to the same degree When the pydonc 
region is at rest, all tliree parts are relaxed The 
. normal activity is cyclic and usually consists of peris- 
talbc waves which invohe in orderly sequence the an- 
tnuu, sphincter and bulb 

Smee gastric emptynng is markedty influenced by' tlie 
antral and bulbar pressures, the estimation of these 
lalues has recened especial emphasis A critical an- 
alysis of the balloon-w'ater manometer technic (by 
Brody et al ) demonstrated that it is incapable of regis- 
tering pressure accurately A method ivas then devised, 
suitable for tlie accurate and continuous measurement 
of antral and bulbar pressures MTien applied to a 
studi of the evacuation problem, tliese pressures were 
rtyorded during penods of gastnc empty'ing They' 
were correlated by Werle ct al w'lth a simultaneous 
5tudt of (1) the passage of peristaltic waves over the 
antrum and (2) over the bulb, (3) the passage of 
mqtenal through tlie sphincter and (4) the activity of 
Mie sphincter 


From these studies it was determined that gristiu 
chyme passed into the duodenum only when a jiro- 
pulsivc peristaltic w'ave passed over tlie pylonc antrum ■ 
Emptvmg was cyclic, c g, emptying periods of 15 v- 
onds durat on might alternate with 23 seconds intexva),. 
during w hicli no discharge ocairred During tlie first rl 
the anpti mg interval, Evacuation Period A, antral and 
bulbar piessures were about the basal level (5-8 cm <4 
w ater and 2-4 cm respectively) Thus a pressuri gradi- 
ent of 3-4 an of w'ater effected the initial part oi ibt 
evacuation cycle This moderate head of pressure •suf- 
ficed to discharge gastric contents into the duodenum, 
for tlie sphincter and bulb were relaxed and offered iml 
slight resistance The antral peristaltic wave develojitd 
little antral pressure because of tins low resistance lo 
flow, 1 C R was small m the formula, Resistance 
(d\/dt) R, w'here dv/dt is the time rate of voluint 
change and R is the resistance to the escape oi tlie 
contents from the cavity Approximately 1/2-2/3 cif tin 
chyme discliarged during a cycle passed through the 
sphincter during Evacuation Penod A 
As the peristaltic wave involved the lower antnim, 
the sphincter began to contract, thus the resistance io 
the escape of antral contents increased and the pressure 
111 the antrum rose to about 30 cm (Fig 2) Dirnng 
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sure remained near the basal level, so the antral-bulhc 
pressure gradient rose sharply and was able to man 
lam the emptying at about the previous rate Ti: 
emptying cycle terminated with all the chyme expre^.sc 
from tlie terminal antrum and w'lth the sphmeter dosei 
Tlie bulbar contraction occurred almost ittimediateji 
and since the sphincter was dosed and the antra] prei 
sure was high, reflux to the stomach w'as preventet 
Bulbar pressure rose to about 25 cm and forced tfi 
material down the duodenum 

The role of the sphmeter m the evacuation cyat ma 
be restated During Evacuation Penod A, the sphint 
ter IS normally relaxed and has but little influence (/ 
tlie passage of chyme into the duodenum Durirc 
Evacuation Period B, the sphincter is offering mt-reas 
ng interference to the egress of chyme The effects e 
ness of this resistance must be significant, i e , it hold 
back a moderate amount of material which othervvis. 
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WQitIfl I)c c\ptlli'(l 1 lie iinpiiitxicle of thw effect lia>; not 
l>ecn (letemuntd Imt certun of our records indicate 
tint it n subject to some rimtiou 1 \icintion ustnIU 
tenniintes relien tlie spbinetcr is closed, but since the 
tenuinal antrum at this tunc ha'i eompleleU cmplietl 
itself, the sjduncter is not essential in ttmiinaiing the 
cvacintioii ceele, Ihc pcnnel of ceimplete closure of the 
spluneliire oecrlaps such a small fraction of the tiucnal 
dunng Minch the mtiann is attempting to evacuate that 
the sphincter nomialh prevents cvncmiion for not 
more than 5 jier cent of eacli oclc The iKiscd sphme 
ter and a high antral jirussitrc act together to prciemt 
regurgitation of bnlliar contents, for the\ Iwth CAist it 
the lime tlie hull) is eviircssmg its contents 

The effe-ctne e\ actuation jircssure (E.T I’r i n the 
pressure b\ athicli the antral-hulliar pressure gradient 
c>occcds the c\ natation resistance Diiniig evacuation 
Period both the res stance and the gradient arc low , 
but the E r Pr IS slighUv positive and evaaiation oc- 
curs at a nioderalc rale Both the resistance and the 
gradient are rapidlv increasing dunng evaaiation Per- 
iod B, hill again the E F Pr is posilnc and a mod- 
erate evacuation rate persists 

A V aneiv' of factors arc know n to inodtfv the gastnc 
evacuation rate Manv loods are believed to deiav 
gastric cniplvmg while still iii the stomach (HI and 
to act b> causing a find closure of the pvlonc sphincter 
Quiglev Zettelinan and Iv} (IS) sltowed that foods 
»uch as tats must be in the upper intestine to CNcrt their 
retarding action If the quanttlv of niatcnal (food, 
ilutd or gas) m the stomach is enough to stretch the 
walls' gastric inotihtv and evacuation rate arc aiig- 
metrtetl (16 17) 

Foods such as fats (16), faltv acids (18), protein 
spin protlucts (19) In drodilonc acid (20), sugars 
■* (21) hvpertonic solutrous (22) when jirescnl in the 

upper mtcstme in tiatv|rally occurnng concentrations 
and quantities or excessive quantities even of indif- 
ferent substances, retard gastnc evaaiahon Tins thev 
do In causing a rclaiotioii of Jlic enhre sphincter re- 
gion , antrum, sphincter and bulb The dclav m gastnc 
eniptv ing does not result from a finn closure or spasm 
of the sphincter as was prevaouslj believed actuallv it 
occurs m spite of a relaxed sphincter The retardation 
in empUing is due to a suppression of the pumping 
action of the pjlonc antnmi The inhibitor) innuencc 
to the sphincter region results front the action of an in- 
hibitor) hormone ( enterogastrone (15)) and an in- 
lubiton' reflex (the enterogastnc reflex (23)) vvhidi 
^ ' w onginate in the upper intestine in response to the 
factors men6oned above. By means of this rcgiilahon 
of the gastnc pumping mechanism, duodenal distenhon 
and the too rapid evacuation of irritating or improperly 
prepared food into the duodenum is normallv held in 
- check 

Tlie literature contains many reports mdicahng that 
a spastic state of the pylonc sphincter is readil) pro- 
duced expenmentallv or clmicall) bv emotions or by 
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noxious stimuli applied to almost any part of the liody 
It IS also claimed that this pilorospasm responsible 
for the retardation in gastnc cmjilvmg unusall) pm- 
dticcd b) such cmofimia) or jKiirif iil stales However, 
these claims were largel) based on indirect observations 
or on cxpenmuils jn-rfoniied on anesthetized animals 
We atlcmptal (24) to produce p)lorospasm bv 
i motional uiiscts, bv agret'able nr disagreaiable stimuli 
apl>hcd txtenialU, or by the distention of several parts 
of iht digestive tract in normal imanesthctired dogs 
Ihc responses of ilic pvlonc region were studied b) 
rather direct methods We observed tint sucli pro- 
cedures delayed gastric evacuation However contran 
to previous rqiorls this delay was due to a supprevs-on 
of gastnc peristalsis J^eiarded emjitnng did not in- 
volve pvlorosivasTii . m fact it occurred in spite of pylonc 
relaxation Tliese results indicate tliat flic use of ade- 
quate investigative methods associated with a crtical 
attitude wall show j)vIorospa<ni to lie a comparativ tJv 
rare coiuhlron 

SUMMARY 

Eniplovmg new investigative mctliwU evadcnce 
lets In.'cn obtained indicating tliat the entire pvlonc 
spliiiicter region normallv c,xccutcs rhythinic con- 
tractions and tends to lichave as a unit i e. the 
spluncter acts in a manner similar to, not contran to 
the action of the antnini and hulli Kormal gastnc evac- 
uation IS dependent on a pressure gradient from the 
stomach to the duodenum adequate to overcome the 
evaaiabou resistance A study of the time relations of 
a pvlonc sphincter region evdc shows that the pylonc 
spliinetcr is open much of the time and when open it 
viffers htllc resistance to gastnc emptv mg The resist- 
ance offered bv the sphincter while contracting is usual- 
iv overcome by the increased pressure developed by the 
pylonc antrum Reflux of duodenal contents is pre- 
vented by contraction of the sphincter and antrum 
The presence of foodstuffs^'or hydrochloric acid in the 
upper intestine retards gastnc evacuation by depressing 
gastnc motility This retardation occurs m spite of a 
Mniultaneous depression of flic sphincter and bulb 
Emotional states or noxious shmuli also delay evacua- 
tion bv suppressing gastnc motalitv but not by produc- 
ing pylorospasm 
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rpUBERCULOUS involvement of the mucous mem- 
brane of the mouth is a rare manifestation of the 
disease, in View of the frequenev of pulnionar}' tuber- 
culosis and the abundant opportunities for aiitoinocula- 
tion with tubercle bacilli from the sputum An analysis 
of approximateh 5000 patients with pulmonarv' tuber- 
culosis in the records of the Montefiore Hospital re- 
veals oral involvement in about one and one-half per 
cent 

PATHOGENESIS 

Tuberculosis of the mouth occurs (1) as a primary’ 
infection and (2) as a secondar}-^ manifestation to 
tuberculous doa elsewhere in the body 

(1) The primarj' form is tlieoretically possible 
tlirough the introduction into the mouth of instruments, 
utensils, or food contaminated with tubercle bacilli But 
for practical purposes this fonn can be disregarded 
Many of the pninan cases tliat have been reported, 
^ere found to have tuberculous foci m the regional 
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lymiph nodes or m the lungs that had previously escaped 
recognition and in some instances the occurrences of an 
ulceration in the mouth w’as the first clinical indication, 
whicli led to the discovery of coexisting pulmonary 
disease Pnmary tuberculous infection of the mouth is 
extremely rare 

(2) Secondary involvement of the mouth is the form 
usually seen and is commonly associated with the pul- 
moriarj' form of the disease This vtos the situat on m 
the case reported herewith 

Oral tuberculosis occurs more frequently m men 
than in women to the approximate ratio of four to one 
for the reason that any predisposing local trauma is 
more apt, to occur in men through chewnng, smoking, 
etc,, than in women 

The patliological varieties include tlie ulcerative, the 
miliary ahd the infiltrative forms The ulcerative van- 
ety IS the ciitambnest form of tuberculosis of the mouth- 
It begins as a collection of niiliarv tubercles which 
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1 m 1 Life !)i?c iiliuin sliiiu* titc V I! C u!ar ami ociKma 
of check and lip 


cnist ate ami coakicc and leave shallow ulcoi' Siicl ul- 
cers arc frcqiicntl) seen in tlir buccal miKo^a 

PXniOLOGY 

'V Uqiical tuhcrnilous ulcer of the buccal nmeous 
ineinbranc is superficial, with little or no uifillratioii nr 
iiuhintion is covered with a grayish exudate and has 
111 (ai apllj described as liavang a "nioth-caton appc.ar- 
anci 

riic infiltrative form is rardv seen alum ukeration 
being present There is an associated oedema and 
p.illor of the mucous membrane This fonii m tmuallv 
produced b} an added mixed infection vvatli other 
siproplij be or p^ ogenic bactena 

As III all tuberculous lesions, the priman lesion con- 
sists of a closely kmt collection of cpithtliuid cells vvatli 
sev'eral tvj) cal giant cells in its immedate einiroimient 
and vvatli surrounding areas of round cell mfdtratioii 

AVemjES OF INFECTION 
fn discussing the pathogenesis of tubcrculoies mfec- 
lion of buccal mucous membrane it is proper to con- 
sider the available avenues bv which the organisms 
1 ( ach the site of tlie infection The problem is wdieUicr 
such infection can be attributed ( 1 ) to a direct inocula- 
tion of the mucosa vvitli the tubercle bacilli from the 
sputum , or (2) to circulatorv uansiiiission of the 
1 if ter either bj waj of tlie blood or the l>anphatics The 


current btluf is that the circulatorv route is the prob- 
able route of tile invasion Tins it, however, eoulrarv 
to the jirevioitsi) held view that thq direct iinjilantatioii 
or moral itmn k ibt usual rmtbcHl of infe-ction In 
father ease it imisi lie nmsidercfi that there are certain 
mlivrtiil proiHrlies oi tin mucous niunbranc liriug u' 
the month that inhibit implantation and growah of the 
tulKrth Eacillio fflie-c imltido the motions of the 
jaws diotks and tongue tlie action of the saliva the 
jircscnec of other leacltna , and the nature of the tissues 
tlicinsekL,s, ,ince striated tnti-cics and strahficd epi- 
thelium arc known to possess a strong reCstaiicc‘to m 
vasion hv tht tubercle leacillus 

I)!I r IIRIATIAL UIAGNOSIS 
The cbiif points in the different al diagno-ts o 
tulicrculoiis infection of the beccal mucous menibraw 
arc showai graphinlU m the following table 

TAPta 1 

( > itmuir/i fhvnfol si'jrt nj faiir tvl’ts p' nVrr 


Tii'k-itu Traumatic S>a)fiilitic Ncopknu. 
I no 
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Peep 

Deep 
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\dlow- 
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Plllklih- 
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Dirlr jrav 

J-riCev 
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Necrotic 
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Nil 
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Pim 

\ erv 
marked 

Marked 

Ki>nc 

R«terr 

[xam 

Local 

Nil 

Penial 

Canes 

Lie, 

None 

k iikno ATI 

Other 

I ivjarts 

Smiiml 

TuKrclos, 

Piilnionary 

TD 

Ml 

Leukopla 

kaa 
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CASE RO’ORT 

Patient H 1 Flower and Fifth Avenue Ho>p tal 
No 892-13 First admission, March 30 to \pnl 1*^ 1*143 

PRESENT ILLNESS 

The conditions liegnii twat weeks belore admtbsion as 
a small ulcer of the buccal imicosa immediately pos- 
terior to tlie right corner of tlie mouth Tlien tlie 
right check and right side of both lips began to swell 
and the patient had a moderate amount of pain which 
jiicrcascd upon ingestion of hot food or fluids There 
has been no tooth abscess or tootli-aclie, so that the 
patient has not seen a dentist in a long time 

PAST HISTORY 

Bilateral inguinal hernia with repair about fifteen 
vears ago Prostatectomy about nine vears ago Pa- 
tient has shortness of breath on moderate exertion No 
ankle edema Nocturia once or twice niglitlv Coughs 
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frequently and brings up a moderate amount ot phlegm 
No hcrnofft)-sis Smokes a pack of cigarettes daily 

„ t 

^ PIdYSICAL EXAMINATION 

■ The patient is a ivell de\ eloped elderly wliue man, 
aittmg propped up m bed, coughing frequently and m 
no apparent distress There are no abnonnalities ot 
’ the bead, eves, ears or nose 

Month Ulcer about the sire ot a dime on the in- 
side of the right clieek near the corner of tire mouth 
Ulcer is covered vvitli a grayish membrane There are 
seieral smaller ulcers m the inside of nght cheek The 
tongue -is fissured There are mam cano.us teeth and 
many teeth are missing 

Keck SuhniaNillary nodes are palpable on nglit side 

, Thoiai Normal to percussion Medium moist rales 
on the left side, most marked postenorly 

Heart P M I m 5th left interspace just outside ot 
mid clavicular line. Sotibds of fair quality Rhvthrn 
regular No murmurs or thrills 

Abdomen Right inguinal hernia Liver and spleen 
not palpable No tenderness or ngiditv' 

Consultants Opinions 

Dental consultation It was the opinion that the 
ulcer IS the result of irritation from a razor like cusp 
of the upper right first bicuspid The right cusp is 
missing If the ulcer does not clear up within a w'cek 
a biopsv is advised Also a full mouth X-ray was ad- 
vised and taken to determine tie necessitv of any 
further extractions 


general consultation 

“The patient presents cvndence of pulmonary tuber- 
culosis, but this IS not active at tins tune and does not 
seem to be a factor m the present condition About 
^ix \\ceks before his admission on Marcli 30 there 
"as a small lesion m the nght side of the mouth On 
admission, he presented evndence of infecbon of the 
teeth, and all except two teeth have been extracted so 
that dental infection has been chminated 
Examination now' shows an ulcerated lesion m about 
_ the Center of the right clieek, the ulceration being about 
15 cm ,jn diameter with a v\ ell-marked leukoplakia 
covering not onlv the ojien lesion but extending beyond 
vt on the mucous membrane of tlie cheek as far as the 
upper gum The lesion has a shaggy, hard base which 
infiltrates m all directions about 0 5 cni bey ond the 
Open lesion, especially towards the skm of tlie check 
There is considerable edema of the external aspect of 
tlie clieek and of the right-halt of both the upper and 
lower bps, and there is a fissure at the right angle of 
the bps The mucous membrane of the moutii, other- 
wise, IS free of evidence of infection except where 
% recent sutures are evident in the gum in connection 
With the tooth extraction 

Decision of the exact therapy should await biopsy 
^ ■W'ge dosage of viiamm A \\ ith polyw ilent vitamm 
tluTapv an. recommended ” 


A biopsy was done, the report of vvlucli is as follows 
Chrome Granulomatous inflammabon , vv ith tubercle 
forniatton and focal ulcerafaon Tubercle bacilli present 
Diagnosis Tuberculous ulcer 

The dental examination was reported as follows 
“The upper left second bicuspid has an area of in- 
fection at the root end The low'ci right first bicuspid 
has an area of infection at the root end There is a 
generalized alveolar resorption throughout tlie entire 
mouth Conclusions The alveolar resorption and tlie 
infected teeth may be acbng as a foci of infection 
Recommendations Removal of all teeth except the, 
low er cuspids ” 

The report of the X-ray examination of the chest 
was as follows Stereoscopic examination of the chest 
was made in the erect position at a six feet tube-film 
distance There is a collapse of the upper portion ot 
tlie left lung The interlobar pleura is markedly thick- 
ened and prevents further collapse of the lung The 
right lung shows marked infiltration and fibrosis in 



Fig 2 Localized pneumothorax m the left upper clicst 
Diffu'ie mottling with fibrosis suggestue of caseous pneu- 
monic n-pc of pulmonarv tuberculosis with a bronchogenic 
spread 


the apex and infraclavicular region with fine mottled 
infiltration througljout the remainder of both lungs 
There arc several inghhghts probably due to hpoidol 
and small areas of cavitatron These findings are pro- 
bably due to a caseous pneumonic tyqie of pulmonary 
tuberculosis wrtli a diffuse bronchogenic spread 
throughout botli lungs 

Conclusions Localized pneumothorax in the left 
upper chest Diffuse mottling with fibrosis suggestive 
of caseous pneumonic tyqie of pulmonarv tuberculosis 
vvitli a bronchogenic spread 

The lahoratorv reports are the following 
Bhod 

Henwglohm S7% 13 6 grams per 100 cc 

Color index OSl 

R^ bhiod corpuscles 4,800,000 per cniin 

mite blood corpuscles 12600 per emm 
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Neutrophiles — mature 63) 

, immature 12) 75% 

Basophiles 1% 

L}Tnphoc}'tes 24% , 

Urinalysis 

Color and appearance — orange — cloudy 
Specr gravity 1 030 
Albumin — trace 

Crystals — Manj triple phosphates 
Amorphous-Phosphates and carbonates 
Ammonium and urate crystals Epitlieha-Cellular 
elements decomposed by bacteria 

CLINICAL NOTES 

3- 31-43 

' The sharp edges of the lower fourtli, which probably 
caused the cheek ulcer, was removed in 2% novacain 

4- 7-43 

Extraction of lower right and left first and second 
bicuspids and right and left laterals 
4-9-43 

Under 2% novacain extraction of upper right lateral, 
left lateral and central upper left first and second bi- 
cuspids and second molar 
4-12-43 

Under 2% novacain there was surgical removal of 
teeth Four sutures were used 
4-15-43 

Sutures were removed 

On admission the patient’s temperature ivas 101, 
which dropped to 988, then rose again to 101, remain- 
ing “at that point for many hours On the third day 
it was 996 Temperature was normal on the eighth 
day, and on the twelfth day, in the morning, it rose to 
101 in the evening Temperature reached normal on 
the eighteenth day, and on discharge it was 99 
Second Admission 4pnl 22 to May 5, 1943 
The general examination of the patient is essen- 
tially the same as on first admission Locally , the ulcer 
of the mouth is about the size of a dime with an in- 
durated area surrounding it There is a mucopurulent 
discharge 411 tcetli have been removed except tw'O 
lower Resonant coarse medium rales are present 
throughout the left chest anteriorly and posteriorly 
Breath sounds harsh tlirougliout 
On admission, the temperature wms 101 4 On the 
third day tcmjicrature was 102, on one occasion, on 
the twelfth day it was 101 4, and on the day of dis- 
charge It was 99 4 

The essential parts of the treatment included mul- 
tiple dail\ dressings by which the mouth condition was 
kept as clean as possible, the extraction of the offend- 
ing teeth , and heho- and quartz light therapy 

After April 12, 1943, the buccal ulcer was treated 



Fig 3 High power microscopic stud> of biopsy section 
sliowa stained acid fast bacilli amonR various tubercles 


locally with sulfanilamide This was incorp’orated in a 
fairly stiff base m a concentration of 5% The stiff- 
ness of the base was changed by incorporating various 
proportions of pectin until tlic optimum consistence 
was obtained * The jclly-hkc material was packed into 
the ulcer o\cr a gauze packing and mechanically held 
in place for as long as possible, neVer less tlian sev- 
eral lioiirs There was no discomfort, nor complaint 
by the patierit during' tlie entire time. “ 

After several weeks use, the extraneous infection 
seemed to have disappeared from the site of the ulcer 
as evidenced by 'the disappeannee of the infiltrated 
base. Then a smooth clean looking ulcer resulted 
The removal of tlie extraneous infection is no doubt 
of great importance clinically, as the presence of the 
latter contributes almost entirely to the pain and dis- 
Lomfort of the lesion The removal of tlie added in- 
fection is of great aid m the furtlier hilling of the ulcer 
-At the present writing the patient is still under 
treatment with this sulfanilamide preparation at another 
hospital The ulcer is clean, non-indurated and shows 
some tendency to healing although this, because of 
the tuberculous nature of the infection, and the im- 
possibility of any immobilization, is necessarily some- 
what sluggish 


•This ©reparation inw oriRinated by 15r Harry L. Wileniky of tbe 
Sul/a Pmra TrodocU 41 Union Square Kew York City who ffon 
«rout1y fumiBbed u much of the mlfanllamldo preparation a* wjw 
I am indebted to him for hb» Wndneci 
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F or the past fifteen 3 ears in the Clinic for Peripheral 
Vascular Diseases, we have considered the main- 
tenance of an optimum diet an essential part of the 
' ' treatment of our patients Most of the patients on 
admission to the clinic w ere on diets marhcdlv de- 
fic ent in one or more of the substances necessarv to 
‘ proper nutrition Of o\er 3 000 patients not one 
was on an optimum diet 

, ^\ e stress the \alue of an optimum diet, first he- 
cause 111 pcnpheral vascular disease with areas of di- 
uiiuiihed blood supplv, the proper content of the blood 
> ' ui nutritiee substances is relatively' of greater im- 

portance than under nonnal conditions SecondK cer- 
, "tarn muscle cramps can lie relieved bj proper diet 
and thifdh, the elTect of an optimum diet on general 
health is oh\ioust\ desirable Accordingly our efforts 
"were especially bent upon having patients earn' out our 
metan instructions ' 

We explained to our patients the importance of 
proper dietior their iniproiement We gave them in- 
■formation, oralh and graphicalh concerning the essen- 
tial foods We fouhd’tliat some followed these in- 
structions hut for the most part oiilj sketchil) and 
, temporanh, and that in a few cases only W'as a con- 
tinued, belter dietarv level achieved Repeatedl} given 
instructions were unavailing We became thoroughl} 
discouraged by' our unsuccessful efforts to bring about 
opt mum dietary regimens among our patients 
, In considering the difficulties of the problem we 
realired the great resistance to change offered by 
established habits, prejudices, domeshc arrangements 
and economic conditions Also, advnee to eat more 
vegetables, fruit, eggs, cereals, to dnnk more milk, 
seems to fall feebly upon the average individual since 
to him these substances arc commonplace, ’and he does 
eat some of them to some extent at some time In 
the back of his mind, he is under the impression that 
his diet is not mudi different from what you are telling 
him and that on the whole, it is fairlv adequate He 
, IS of the general opinion that he should eat what he 
likes and he is somewhat scornful of anv' otlier em- 
' ' phasis Upon the clioice of food Apparently, education 
j , m this subject is a slow' process 

We investigated our own dietary' habits and found 
they were not an entirely satisfactory' reflection of 
t our knowledge of proper nutntion We suspect fur- 
ther mveshgation among others who have knowledge 
of nutritional requirements would yueld similar results 
Obviously, knowledge concerning diet is not always 
sufficient to insure the establishment of optimum 

nutrition 

* — 

1 ’ Em^en New V ork HoeplUI and Cornell Uni 

' ^ Modical CoUesre 

Sabwitled Jnjy 4 1S4S 


The choice of food for nrost of us seems to be de- 
termined largely by ciraimstance and only slightly by 
plan Breakfast is commonly meager and hurried be- 
cause of the rush to get to w'ork or school Luncheon 
usually consists of the offerings in sandwiches and 
pies of the lunch-counters or the ice-box Dinner is 
usually the only planned meal of the day, and not 
always well-planned The housewife nibbles between 
meals at home, children find candy easily available 
for their pennies and di ugstores sell considerable quan- 
tities of doughnuts and coffee both in the morning and 
m the afternoons 

Lack of education in nutritional requirements and 
haphazard eating habits are definite obstacles to the 
establishment of optimum diets Therefore we decided 
not only to try to educate our patients, but also to fur- 
ther the proper choice of food by' a completely planned 
schedule We now give our patients specific instruc- 
tions We tell them what food to eat and at what 
times It should be eaten The general plan consists 
of three meals a day with intervals of at least five 
hours between them No other food is allowed These 
orders are modified, as ' far as possible, according to 
the needs, tastes and working hours of the individual 
This method has succeeded where mfonnation alone 
had failed 

At the present time when the Food and Nutribon 
Board of the National Research Council is engaged m 
Its widespread program of disseminating mfonnation 
concerning nutntion to improve the national health 
it seems pertinent to wonder how ready the response 
of well people will be to the educational campaign, in 
tlic light of our difficulty m establishing proper diets 
among clime patients in a hospital 

Members of the Ainencan Association for the Ad- 
v'ancement of Science have recently been asked to as- 
sist in the Federal Government’s program of spreading 
information about proper nutrition Concerning this 
request the follow'ing statement appears m the Bul- 
letin(l) of this association. "Obviously there is an 
important problem before the country not only’ for 
the war penod, but for all the future. How can it be 
solved, at least partially ? Once illiteracy was wide- 
spread It has been almost completedly removed bv 
universal interest in education and by generous sup- 
port of little red schooUiouses all over the country 
Evidentlv mass defiaenacs of any kind can be cured 
only by mass activ'ities It is not expected that the 
members of the Assoaatron will undertake to become 
experts in the cliemistry of nutrition But it is hoped 
ffiat they will assist m dispelhng superstitions about 
diet, inspiring sane attitudes toward foods and d's- 
scmmating elementary information about nutrition s m- 
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liar to that vihich, m recent years, has Jargdy trans- 
formed the feeding of domestic animals throughout 
the countiy , often with astonishing results The human 
problem is, of course, more difficult because there are 
prejudices to be otercome and economic problems to 
be soh ed " 

Obirouslj, mass activities and wide dissexranation 
of information were necessary to establish interest in 
education and to improve animal husbandly But 
will out regulated schedules could schools be mam- 
tamed ^ Would the large-scaled improvements in the 
feeding of animals have taken place without definite 
instructions as to the necessary procedures^ We are 
of the opinion from our expenence that success m 
' raising nutritional standards ■ml! be meager unless 
to general information is added more spcafic mstruc- 
hon Even mth full information it is apparently too 
difficult — too much of an effort — for the mdmdual, 
espeaallj m large cities, to plan a proper diet for him- 
self It IS, howev er, relatively easv to follow a defiinte- 
1} outlined schedule. Our relatuelv small group (which 
might be called selected since, as patients, they were 
e^eaaUj receptive to advice) did not improve their 
dietary standards to anj' marked degree on adwcc alone, 
and not until w e outlined definite programs with regu- 
lated procedures did they incorporate a proper diet 
into the dailj pattern of their lives 

Recently Carlson (2) has challenged tlie cntena 
upon which the nabonal diet is judged to be deficient 
He notes that knowledge coocernmg existmg dietary 
standards is insuffiaent, and tliat signs and svmptoms 
of earh malnutrition are indefinite Though these 
criticisms be true, nevertheless, the increase in well- 
being and general health which follow the adoption of 
an optimum diet by those whose diets have been con- 
sidered fair may be called a therapeutic test of under- 
nutntion As Sherman(3) lias put it, an optimum diet 
makes for the difference betw een “passable" and "buoy - 
ant’ health The additional and more accurately mea- 
surable results found bv Sherman in his feeding expen- 
nients with rats, i e earlier maturity, increased vital- 
ity, bigger and more -vigorous offspring, greater re- 
sistance to infection and a ten percent increase in 
longcvntv unfortunately are data not v et available 
among hunian subjects 

If there is any doubt about the state of nutrition 
at large among well people, tliere is none concerning 
(he dietary standards of our clinic patients whose eat- 
ing habits as well as those of their families we have in- 
veshgated As stated above, none of over three thou- 
sand patients was on an ophmuin diet, and only rarely 
were the dietary standards found to be fair Our 
standards for an loptimum diet are based largely on 
Sherman’s work, and on our own experience 

In recommending a definite dietarv schedule for 
public use we arc aware that niodificalion according 
to iiidnudual tastes and idiosvncracies cannot feasiblv 
he contained in the sclicdiile itself Apparentlv, our 
own schedule is easy to follow since trrodxfications for 
the majontv' of the patients in our scries have been nn 
necessarv At anv rate because of the personal con- 
tact ot phvsicians and patients such modifications art 


readily made in a clinic. In general use, however, if 
for any’ reason either, of dislike or hvpersensitivuty’, 'an 
individual were unable to eat any of tlie required foods, 
substitutions could be arranged either by his physician 
_or by dietitians in regional stations which could be 
established for that purpose. 

Besides this possibility of impronng general nutri- 
tion, tliere exists a large unused field in which definite 
dietar}' programs could be prescribed without objec- 
tions This large fallow field lies in tlie medical dimes 
of hospitals For now, unless speaal diets are re- 
quired, as m diabetes, peptic ulcers, eta, tood liabits 
are given scant attention by physicians m most hos- 
pital dimes 

We have axainmed many histones taken in medical 
dimes of large hospitals m order to find out how the' 
inatler of diet is handled We have questioned num- 
erous physicians from hospitals in other anes From 
our evudence, we are of the opinion that were the Na- 
tional Researdi Council to arouse the interest and co- 
operation of physicians, in prescnbmg proper diets in 
hospital dimes tliroughont the colintrv, it would ac- 
quire a large spearhead m its present cnisade for the 
nation s better nutntion 

In tlie manv dime cliarts examined we found but one 
with a full dietary historv' In otlierwise well-recorded 
histones notations w'hich deal wnth diet come under 
the heading of "Gastrointestinal Tract” and commonlv 
are about as follows "Appetite good No food idiosym- 
cracies Tea 2-3, Coffee, 3-4, Alcohol, occasional'' 
The paucity’ of the dietary history is exceeded only 
by the advice given as to proper diet, which is usually 
none at all One espeaally well-taken historv fdiet 
excepted) stated that the patient ate a well-balanced 
diet The symptoms of which the patient complained 
were cramps and fatigue in the legs After treatment 
with th’amm chloride and arch supports without re- 
lief the patient was sent to our clinic, where the fol- 
lowing procedure occurred 

Question, “What about your diet’” 

Ansvv er “Oh, I eat a vv ell-balanced diet ' 

So far our history' tallied with that from the medi- 
cal clinta It will be seen, hovv'ever that furtlier ques- 
tioning failed it> substantiate the patient’s statement 
concerning his diet 

Quesbon, ‘What do y on eat for breakfast ’ 

Answer, ‘I have a cup of coffee and n roll some- 
times two rolls ” 

Question “Do vou ever eat anv thing eke for break- 
fast?” 

Answer, ‘ Sometimes when I have time I inav eat 
a couple of eggs ” 

Question, "About how often do you have eggs’ ’ 
Answer, “^bout once maybe twice a week” 
Question, “Do you ever cat fruit for breakfast’” 
Answer “\\ cll, once m a while I mav hav e an orange 
or some prunes but mostly I just have the coffee and 
the roll ” 

Question, ‘ WHiat time do you eat brcakdast'” 
Answer, ‘About halfpast six or quarter to seven” 
Question, “Weben do you eat again’” 

Answer, "About 10 00 o'clock I stop off ind get a 
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cup t)f coffee and a doughnut' or a piece of cake,’ 
Question* "After that, nhen do jou eat again?” 
Answer, "About 12 30 I have lunch ” 

Question, “What do you have for lunch?" 

Answer, ’‘Usually I have a plate of soup, a sand- 
wnch, a piece of pie and some coffee " 

Question, "What other foods are jou likely to have 
for lunch 

Answer, "Sometimes I have some spaghetti, once in 
a while some beef stew' and potatoes ” 

Question ‘AWien do you eat again?" 

Answer, "About 4 00 o’clock I have a doughnut or 
"a piece of cake and a aip of coffee ’’ 

Question, "What do you have for supper?” 

An*iwer, "WHiateicr tlie wufe cooks ” 

Question, “Wiat is that likely to be?” 

Answer, “Meat, about three or four times a week, 
‘spaghetti sometimes, potatoes, some kind of a vege- 
table, but I don’t like ^egetables much ” 

Question, "Do ^ou know liow your wnfe cooks the 
\cgetables?” 

Answer, "No ” 

Question, "Do you drink any milk?” 

Answer, "No” 

Question, "Do voii dislike milk?” 

Answer, "Kio, t\ic children drink milk, I just never 
tlunk of it ’’ 

After this patient was put on a proper diet his 
syTuptoms disappeared in the course of several w ceks 
We have found that a full dietan history can be 
taken, instructions as to food requirements can be 
gnen,_a definite regjnen can be prescribed and modi- 
fied according to need, and advice for the patient’s 
familj given as w ell m about one-half hour’s time We 
find this time well spent 

COMMENT 

Much still remains to be learned conceniing propcV 
nutntion Not only are optimum quantities of some 
of the essential food substances not known, but a 
great deal less is known about their absorption The 
question of the optimum number of daily meals for 
adults has received little attention For infants and 
children, this important factor in the nutntion problem 
has lieen well and definitely settled Nowadays in- 


Better Nutrition 

fants arc fed every tew hours from the very beginning 
of their lives and, shortly thereafter, some are fed only 
three meals a day Pract cal experience and some sci- 
entific evidence indicate tliat a regimen of three meals a 
da\ tor adults is also generally to be recommended 
Boolicr(4) has recommended food between meals for 
factors workers with the claim that fatigue is lessened 
and vigor for w'ork is increased It would be interest- 
ing to know' wdiether similar results could not be 
achieved with three adequate meals a day and some 
fonn of relaxing exercise instead ot the extra feedings 

The question of the relationships among frequent 
tecdings, intestinal acidity' and absorption needs fur- 
ther study Apparently', intestinal acidity increases as 
digestion progresses Some substances, such as cal- 
cium and iron, since they are relatively insoluble m an 
alkaline solution, arc best absorbed m an acid medium 
Because frequent feedings tend to interlcre with this 
progressive aadity, those foods which are poorly solu- 
ble in an alkaline medium would likewise be poorly 
absorbed 

SUMMARY 

1 In our experience information conceming proper 
diet was insufficient appreciably' to improve the level 
of nutrition among chnic patients In addition, definite 
instructions concerning what food to eat and at what 
times to eat were necessary to achieve this result 

2 It IS suggested that a definite dietary' regimen be 
prescribed m the present campaign to better the na- 
tional nutrition in addition to the general information 
now being disseminated bv the Food and Nnttition 
Board of the National Research Counal 

3 It IS also suggested that considerable aid mav be 
obtained by the use of medical out-patient departments 
of hospitals throughout tlie land as propagators of 
proper instructions concerning diet for patients and 
their families 
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Psycholosical Problems in Hypoglycemia 

By 

JOSEPH W ILDER. M D ♦ 

VEW YORK CTTi 


TP he subj^ of the importance of mental changes m 
spontaneous and indticed hj'pogKcemia ma} be 
first illustrated bv a recent case from this authors 
files A joung woman, after an operation for dermoid 
cist of the o\-an, complicated bj lenous thrombosis, 
etc., dei. eloped rather suddenlj a seiere psychosis 
atvpica] m diaracter, coming closest perhaps to a kind 
of amentia. She had been confined to a mental slate 
hospital and remained there about two and a half } ears 
- Th^ correct diagnosis of “ps\ chosis m somatic disease" 
was made, but except for a few routine tests nothing 
had been done to diagnose defimtel} the “somatic 
disease" she was suffenng from Taken to a pnrate 
institution for that purpose she was found to hare a 
fasting blood sugar tetween 45 - 60 mgni per cent and 
her sugar tolerance cuiwc after 100 gm glucose was 
0-1-2-3-4 hours 
45 -105-106- 54- 51 mgm per cent 
The -values of blood sugar during the da\ on a diet 
abundant in carbohs drates and frequent feedings bv 
daj and night, were on one dar 

109 mgm at 10 a.m 

83 mgm at 1pm 

52 mgm _ — — _. at 4pm 

lOS mgm at 7 pm 

On other da^s the) fell as low as 31 mgm per cent 
(at 4 30 pun ) Under a regimen veiy nch in carbo- 
hydrates, the patient, who w-as suffenng from a real 
bulimia not onl\ started gaming weight rapidly, but 
her mental condition began to show steady improve- 
ment although her blood sugar w as still often at a deep 
filTogbc^ic lei’el A further remarkable change in 
her condition took place with the institution of in- 
jections of a pituitary grow th hormone (w hich is prob- 
ably identical with Young’s “diabetogenic hormone’ ) 
after a penod of 4 days, strongly renuniscent of 
Youngs and Houssas’s expenment in dogs, the mom- 
mg values began to rise to 155, 97, 81, 87, 93, 68, 113 
on different days This impro\ement was interrupted 
after about 20 day s by a sudden mental relapse accom- 
panied by a drop m the morning blood sugar to 45 and 
53 mgm per cent (again reminiscent of the typical 
‘refractory’’ phase in Young's expenments) The in- 
jections were disconhnued for S days in which the 
blood sugar rose spontaneously to levels as high as 
ISI, 178, 120, 118 mgm per cenl After that time 
the injections were taken up again wnth single doses 
increased the mormng blood sugar** showed then 
values of 88, 123, etc On intermittent treatment the 

• B«d »t tlie mraUr toertlnc of tb« M<dlrct Yori. 

Cltr May 17 1943 

• "Wc mre l>o* iwhjjr t«nm “fantlnr** tlood «nCBr the 

i,ent ■•TM tirtTT kept loiiffrr than » few boore 
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mormng values now remained 123, 140 120 122, 99 
115, 100. 104, 122, 118, 125, 120, 125, 130 Tlie case 
soil shows fluctuabons in a very much improved 
mental condibon and wall be published when the ob- 
servabon is closed 

Here, the case is servang one purpose only to show 
that chronic psychoses mav be caused by chronic 
hvpoghcemia It is obvious that such cases anay re- 
main “incurable if not properly diagnosed and treated 
If treated they might be cured. The case is not unique 
This author and others have reported a number of 
similar cases 

In the past it might have appeared strange that 
neuropsychiatrists like this author and others, took a 
part in the desenpbon and publication of spontaneous 
hypoglycemia — an essenhalK intemisbc problem The 
answer is simple the symptoms produced by a drop in 
blood sugar are mainly mental and neurological 
symplonts and hence those cases, particularly the more 
severe ones, come more often mto the office of a 
neuropsv chiatnst than to any other specialist We do 
not vvnsh to let this opportunity pass by without men- 
boning a difficulty somehmes encountered in dealing 
vnth cases of hvpoglycenua presenbng more out^oken 
mental symptoms medical hospital departments refuse 
to idmit them because of their abnormal behavior, 
while purely' psychiatnc divisions sometmes declare 
themsdves unable to cope with the intncate diagnoshc 
and therapeubc problems of such a case Only in the 
last few vears the work done by Himwich and his 
assoaates (3, 4) on animals and on cases treated vnth 
Sakel’s insulin shock therapy has enabled us to under- 
stand why the ^-niptoms of hypoglyxemia are mainly 
neurop^'chiatnc symptoms It seems that the central 
nervous svstem holds a special position among all the 
organs of the body Although containing fair -unoutits 
of glv cogen it is unable to mobilize tliem as the need 
arises, to convert tliem into glucose like other organs 
It IS therefore completely dejiendent on the glucose sup- 
plied by the blood stream If this supplv is defiaent the 
central nervous system loses its most important fuel 
the intensity of the oxidation processes and the in- 
tensity of the nervous funebons decrease and we can 
observe all degrees of diminished mental and nervous 
funebons paralleling die level of blood sugar This 
unique opportunity for objective study of mental func- 
bons of varving intensitv is enhanced by the fact that 
\\c can restore these funebons almost immediately sim- 
ply bv supplying the desired amount of glucose bv 
wav of intravenous injecbon It is no wonder, there- 
fore, that psychology avails itself of this unique 
opportunity never offered before An additional oppor- 
tiinitv to check up psy chological changes in hy-pogly- 
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reifita by Objectn e methods lies in the fact that electro- 
, eiicqihalographj enables us to follow grapincally the 
clianges in the pattern of brain \\a\es accompanvtng 
the ps} chological changes associated with the rise and 
fall vf blood sugar (see Fig 1 1 
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Fir 1 Oscillograms during an insulin trintniciit Note 
slowing of alpha fretiutncv and increase m number of long 
wa\« as coma is approached Note also disappearance of long 
waves immCdiatelv after sugar and that the base line is then 
more stable than before insulin From H Hoagland C S 
Amer J Phjsiol 120 i59 19v (S) 

We lia\e learned and are still leaniing more and 
niore about flie caifrrv of hepogh ceinia insulonias of 
tbe pancreas, diseases of the liver adrenals pituitary 
(13j, etc, and last but irot least diseases of the brain 
To discuss this is not within the scope of this article 
We wash to emphasize however, that there also exist 
gl)copenic coiiciitions which might be occasionally pro- 
voke'd into manifestation by external causes thej are 
' ery frequent and the neuropsych atnst ought to knvsw 
them at least as well as a general practitioner, for tlicy 
mav be easil} mistaken for neurosis or might enter in- 
to a combination with a neurosis Examples are gly- 
copcnia of big eaters, or alcoholics, or in women who 
persist in Combining weight reducing with sport activ- 
ities , in ^laratlion racers golfers, etc 

We regret not being able vvatliin tbe narrow limits of 
this article to give a systcinatic and comprehensiv e out- 
hne of the ps} chological svanptoms of hjpogivceniia, as 
"e have done elsewhere (12, 13, 15) 

Tile observations made m this field are liased on 

1 Cases of accidciital hypogh'ceinia caused bv an 
ov erdosage of insulin , 

2 Cases of scbizoplirtma and other conditions 
treated wath Sakel s insulin shock therapy , 

3 Cases of spontaneous livpogl}cenna caused by 
various ailments or conditions 


4 Incidental w experimental self observations b\ 
physicians and students 

We nia}' mention here that even m aunitals we may 
obsen’e most interesting behavior, negativism, emo- 
tional changes, apparent hallucinations, etc , not 
enough apprcc ated b\ the science of animal-psychol- 
ogy In descnbmg the clinical s^mdromes we shall use 
Sigwalds (S) classification Sigwald differentiates be- 
tween three fonns of glvcopemc attacks the minor, 
medium, and major attack Any one of these attacks 
maj occur bv itself, or progress into the next-severe 
form, unless it is prev'ioiish counteracted bj^ sugar ap- 
plication The sjmptoms present in these attacks are 
rather manifold We (15, 17) have grouped them into 
autonomic, cerebrospinal and mental symptoms, but 
in rcalitv they usually appear m a combination The 
fiiiall attack, for instance consists mainly of autonomic 
hv-mptoms sucli as hunger perspiration, vasomotor 
man festations etc at the same time, we usually ob- 
serve mild psychical changes, such as irntabilitv', dif- 
ficuUv in concentration etc , cerebrospinal sjnnptoms, 
bucli as double-vision or positive phenomenon of Ba- 
binskn appear but seldom in the small attack or maj be 
completely absent — As regards tbe vicdunit attack, the 
mental and cerebrospinal svniiptoins arc much better 
marked aphasic disorders, disturbances of sensibility,' 
twitching, occasionally associated with dreamy stages, 
psychotic ‘reactions with subsequent amnesia, etc — In 
tlie major attacks, we observ'e coma sopor, stupor, 
epileiJtifonmc states also chorea, hemiplegias, loss of 
control ov cr bladder and anal sphincters, etc. 

If w e embark upon an illustration of these psycholog- 
ical symptoms, we will have to bear in mind that we 
have here an artificial isolation of symptoms and that 
we purposely disregard the more or less severe bodily 
symptoms winch mark tlie attack The psychological 
changes observed during the attack may be grouped 
into typical (such as are found time and again in the 
attacks), aud atypical (such as are found in individual 
cases only) The manner of mental reaction is usually 
characteristic for one and the same person, but there 
exist exceptions, as well So far we hav'e not suc- 
ceeded in finding any relation between the form m 
which a psychical reaction appears, and the personality 
type of tbe patient Frequently we find the statement 
that tbe indmduals m the respective cases had at all 
t nies been completely normal 

Minor attacks It is not necessary that the typical 
psychical changes, occurring in the small attacks must- 
be fully developed They are more or less in a parallel 
to such bodily symptoms as fatigue, hunger, perspira- 
tion, tremor We ment on above all m tlie realms of 
consciousness a mild dullness, in tbe realm of ihtnk- 
nig a w eakaiess in concentration and a mild hampering 
of tile thinking process, in the realm of volition a 
mark^ difficulty in mak-ing deasions-, reaching up to 
complete abulia, m the realm of mood frequently a 
depressive or anx ous mood occasionally also a marked 
vrruabilrty and opposition Abulia on the one hand 

wtt patients who are familiar 

vith the nature of their condition and wiio are obsessed 
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b\ the intense hungar sensation, cannot get theinsel\es 
to accept the sugar, and rather change from a small 
attack into a more set ere form, at times e\ en becoming 
unconscious 

It might be interesting to quote a few fragments de- 
nt ed from auto-obserrations in such a small attack 
made bt normal mditnduals in tlie insulin test (Wic- 
deking 9) A test-subject, at 7 15 a. m on an emptt 
stomach, is git en 20 units insulin per intramuscular m 
jection Dunng the follouing 40 minutes she is entire- 
It normal, reads a medical textbook Then there are 
bodilt sjmptoiiis excessite hunger, thoracal oppres- 
sion, palpitation, tremor, etc , tt hich sjmptoms, in the 
course of die following three hours, alternate from de- 
crease to increase, and vice versa Tttentt-fite minutes 
alter the onset of tlie symptoms, the patient states that 
It required enormous wall-power to merely shift her 
arm from one posibon into another One hour later, 
tins lack of tiall-power is much stronger She says 
T don't want to mote or talk To take a pencil from 
a table requires as much wall-power as climbing a 
mountain ” When talking, her speech becomes drag- 
ging, difficult words require a repeated try until they 
are pronoimced The anstters appear well prepared, 
but tliev come slowly^ Various psychological tests 
show negatite results As soon as sugar waiter is used, 
die symptoms vanish immediately 

In this case absence of wall-power, abulia, controls 
the picture. We find all of these symptoms much more 
marked in the -inedtum attack The medium attack 
usually detelopB from the small attack more or les-' 
rapidly Its symptoms are of a much wader yanety , 
here, we find more often interesting, atypical psichical 
phenomena, — again yvidiout any obvious relation to the 
normal personality' of the patient ^Vhlle the small at- 
tack consists mainly of autonomic manifestations, in the 
medium attack cerebrospinal focal symptoms reach 
nrore and more into die foreground, where die w'dl 
kiiowai manifestations of double-vision, aertigo, ataxia 
paresthesias and disturbances of sensibility, aphasia of 
different forms, appear assoaated wath strto-palbdary 
syitipioitts of a aary ing character Those stno-palhdary 
symptoms are of special interest to the psychologist be- 
cause they often affect the apparatus of vocal, vtuntc 
and qesUculatory crprcssions, thev may quite easila 
gn'e the false iiitprcsston of psychological phcuomcita 
yihile they are nothing else dian motor manifestaboiis 
The attenbae obseraer aanll often find that the expres- 
s ons are either a little more inhibited or exaggerated 
than usual hd mobon either stops completely, or there 
IS increased blinking , at bmes there is a floaa of tears , 
the facial expression turns ngid, or ance aersa, the 
jiabent talks aaith excessiae gesticulabon, and makes 
faces, gesbculation may also stop enbrely or become 
exaggerated, frequendy, the pabent will present con- 
t nuous wnnding mobons aandi his arms a\ hich remind 
one of affected embarrassment Mannerisms are fre- 
quent, they are rendered more impressive by the 
changes of speech observed as slow, stuttering, indis- 
tinct, drawai, ary'thmic, explosiae, scannmg speech, etc 
The speech aaould come closest in comparison to that 
of a drunken man There might also be different form- 


of aphasia, yaith a speaal inclination toayards persevera- 
bon, that is the automabc repebbon of words or 
sentences In rare cases there might occur echolalta," 
that IS the echo-like copymg of what the pabent has 
heard, or palhlalia, that is the compulsive repebbon of 
my gi\en word or syllable for some bme Frequent 
clianges of voice also contribute towards the formabou 
ot such pseudo-psy cliological pictures, the \oice be- 
comes low or even completely aphonic, or loud and 
tnimpebng— a symptom which we (10) have described 
as “megaphonia” in lesions of the corpus striatum 
Strength and pitch frequendy cliange. E\en the legs 
participate in these e.xpressions an impatient stamp- 
ing or tripping is often obsen'ed, which might pro- 
gress into a conbnuous unrest of die feet , in one of mv 
cases yihich on autopsy reiealed particular damage to 
the corpus stnatum this “dancing fit’’ lasted several 
da\s manifesting a kmd of “jitterbug center’’ in die 
brain How do we knoyv that vnth these phenomena 
whch so frequendy furnish an impression of fear, ir- 
ntabon, liysterical theatralics, etc, we are dealing with 
purely motor manifestabons which are completely sep- 
arated from the psy'che’ Well, above all, the pabents 
themselves giye us excellent infomiabon on their mental 
state dunng the attack, then y\e have frequendy seen 
tins mimic unrest, the manual gesbculabon, etc 
when the attacks Hke a turn for the yvorse, flow over 
into the picture of a chorea of an epileptiform attack 
etc., and continue m the uncoitsaotis state 
We have dwelt a little longer on those "pseudo 
psychical’’ manifestabons in die medium hypoglycemic 
attack, because they are so misleading If we now re- - 
turn to the genuine psy clio’ogical changes vye must 
keep th nking of the small attack hampenng of think- 
ing, concentration defiaency', mental dullness, lack of 
will-power, irritability In die medium attack, this 
usualh dev clops into more sev ere changes In the realm 
of thinking there is a grave lack of thinking power 
marked by an arrest of thought along wath the impossi- 
bility of fixabon, near impossibihty of a grouping, 
collecting abstracting work of thinking, frequently 
reaching proportions of almost complete absence of 
concentrabon capac tv and milder disorders of the sense 
of sjiace, time, situahon, and of consciousness such as 
mental dullness, longing for sleep In the realm of 
Txnll-pozver, the absence of die capacity to make even 
minor deasions is rather marked, and in a peculiar way 
contrasts wath the obvious over-acbvaty yvliich is simul- 
taneously present a feeling of depersonahzabon is not 
infrequent, the mood is usually controlled by apathv 
and indifference which strikmglv contrast with the — 
frequently simultaneously present — imtability In the 
medium attack, this may' increase up to an absolute 
negabvasm, an opposition against everv'thing a quer- 
ulous aggressive behavior which is also directed 
against the physiaan, and which is mtensiOed by the 
mildest form of reproach One of our patients offered 
backtalk before a sentence was finished, before she 
could possibly know yvhat was wanted of her The phv- 
sician is constantly accused Whatever he does is bad 
This atbtude finds its main expression m a refusal on the 
patient’s part to accept die sugar or permit the doctor 
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IQ gnc him an injection Tins refusal is often sup- 
ported bj force This behavior stands m contrast to 
the fact that they knon quite \^ ell tliat refusal to accept 
the sugar^ causes definite danger to themselves Eten 
viien they arc alone and have sugar with them tliev 
ireqtientlj abstain from taking U, occasionalh liecausc 
. oltlier jinbihh^ to arruc at a decision, then again be- 
cause thc\ suddenly have an oppostional tliovight 
against the consinnption of tlic sugar One of my 
patients, a caic of spontaneous In poglycemia, during 
an attack would claim that she had diabetes, and could 
coiiscquentfi not eat sugar One of Oppenheimer’s 
patients, ((51 a diabetic w'ho had been treated wnth m- 
stiliti, kqit rqieatmg during an attack “I am defmitclj 
not Impogl} ccmic I I am definitely not In poglvccmic ’’ 

It n uitcrcsting to note how m this stage there 
originate at times paranoid delusions of being wronged 
and persecuted, wdneh vanish again But tins iiiterest- 
ing *.pced-molion film of a rapid development of a 
diai'gc of di.iractcr and persoiiaUtj' is o\ ershadowed 
In the unforgettable impression funnshed hi the rapid 
return of the original personality folloivitig the intake 
01 a small quantity of sugar Within minutes the storm 
subsides tlic facial expression once again becomes 
placid — the old familiar, fnendh grateful patient has 
renimcd It frequently happened to us m one of our 
female cases that m the waiting-room (lie patient was 
noisi and excited so that otlier patients were 
aim'd of ter and the noise would penetrate into the 
consultation room In such cases the nurse would hand 
licr a few pieces of sugar, and w Iicn the patient entered 
the consultation room, she was again the fnendh, well- 
behaied lady she had always been 
iVe wash again to supplement this In some facts from 
an auto observation of 1 nonml test-snliicct in a 
iiiednim attack who had been given 60 units of insulin 
on an eniptj stomach ( 9 ) Lcanng aside all bodily re- 
atuofis these were the observations made Tlirec 
quirters of an hour follocvmg the imection there were 
dementarj hallucinations which were not at all rare 
111 this — and ccen more m tlie sec ere — attacks The 
tosT-subjcct ob'icives four strikmgl}' vellow circles m 
, the black of the eyes which after a while change into 
a bluish green, and subsequently disappear altogether 
Tiftcen minutes later, certain light experimental tests 
of action have to be abandoned because of striking 
fatigue The mental condition is that of a dreaming 
date , occasionally, however, tlie test-subject mav speak 
quite clearly to the nurses, and professes to feel w eh She 
continues ui that twilight process, but reacts promptK 
to a call and' gives clear answers In the third hour 
ollowiiigthe injection she states that there are noises 
411 the adjoining room wlndi she considers rather dis- 
ap-c^bie, becomes irritated, claims that she cannot 
■s eep because of these noises In the fourth hour the 
tirtlight process becomes deeper and deeper, she sajs 
h'S IS fimny, but I recognize you ” She refuses to 
peept sugar water Half an hour later she says “Now 
begin to see clearer I had a feeling as though I had 
passed over What a strange situation You are partly 
>cre, partlj far away Everything is seen and heard 


like behind a veil 1 experienced an incredible indiffer- 
ence to eierythuig” 

Josepha Wicdcknig is justified m claiming that the 
ji/eitfa/ fatigue of which her test-subjects complain is 
wliolh different from the physiological fatigue exper- 
ienced after mental work There is a state of enforced 
waking, despite all desire for sleep the individual is 
unable to yield Some of my patients searched for a 
word to describe that wide-awake state, one called it 
'hnghl-awake’’ regards the disorders of the think- 
ing process, Wiedekmg’s test-subjects claim tliat thet 
w'cre much too tired and dull to arrive at a definite 
thought One notices what it is thei are lacking 
activity, spontaneity in iltinktng It would seem that 
the lery same fundamental disturbance of the initiative 
is to be held icsponsible for the anomabes m the mood 
Predominant is an tutciisc absence of nnpiiiis toward 
am form of activity Thus, everything is just cmpti 
dull There arc signs of depersonalizat on If, m spite 
ot this and that of deep indifference, we occasionally 
notice a slight impetus towards activity , it is abandoned 
soon again We do not believe Iiowevei that Wie- 
dekmg IS justified m explaining the symiptom of ir- 
ritability merely out of a desire to he left m peace al- 
though wc all know that a super-fatigued individual is 
quite irritable Some points m the outward beliai lor of 
these patients, for mslancc tlicir jiermanent conflicts 
with the police, etc , mav he partly explained hv the 
peculiar tndtjjcicnci which so much reminds one of 
that displayed b\ the alcoholic A normal tcst-siibiect 
states “I do hear tlie voices of the nurses, etc , but tt is 
just as though 1 were excluded from my former life I 
feel absolute indifference I register all I hear wnthoiit 
adopting aiiv special viewpoint Tlierc are neither 
agreeable rror disagreeable memories ’’ Tins striking 
loss of associations and associative power may also ac- 
count for some of the mental changes One test-sub- 
ject states that she remembers having iiad a certain 
thought which, when normal, would hare been em- 
barrassing to her, while now that dist net sensation of 
shame (the thought concerned a forgotten obligation) 
was entirely absent Wc shall disaiss tliese moral 
changes later when we come to the cliaptei Crime and 
Hy poglvccmia 

The severe attack presents Iieaiy cerelirospmal 
symptoms tliat is, those of paralysis and irritation 
along witli a wide variety^ of very seiere mental 
changes, which here wc can enumerate but bricfli TJic 
three most typical forms are sopor, stupor coma A 
seiere state of shock, irreiersible by' sugar ma\ orig- 
inate, also epileptiform spasms, chorea catatonic 
states, 111 perkmeses of various forms Some of these 
are peculiar a deep lethargic state mai deiefop m 
Avhich all bodily functions are enormoush decreased 
where the pulse is hardly perceivable, ivhere respiration 
can hardly be obsen^ed, and so on all this tends to 
remind one of hibemahon, or suspended animation Of 
mterest ate also the states of complete akmesis whidi 
ongmate out of a completely absent motion impetus 

L sS rt on tliese states during 

the state the patient is unable to talk and afterwards ht 

usually completelv annestic as regards tins particular 


I 
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period Usuall}, these states are mistaken for complete 
untonsciousness However, they remind one rather 
strongh of those cases of apparent death m which 
the patients also see and hear ever} thing w "thout be- 
nlg able to move We ha\e also I'anous forms of 
^ hiTierkinesis One patient nny knock at his bedstead 
. for hours, anotlicr keeps pouring coffee o% cr his head 
witli a spoon, etc Various clowmish acts occur quite 
frequent!} , tliey arc in a strange opposition to the 
otherwnse normal behaiior of the afflicted For in- 
stance, a dignified merchant makes a sudden endeavor 
to juggle oranges or luni a somersault Adlersberg 
(1) Then there is psichomotor unrest winch ma} in- 
crease tip to a wild, maniacal impulse to talk run 
mo\c, or destro\ Often we obsen'e mental autom- 
atism w'hicli reminds one of epileptic twilight condit.ons 
and fugues here, the most t-aned impulses appear such 
as a desire to avander or run , also bom cidal and sui- 
_ cidal actions hate repeatedh been obsened Of course 
' all ot these states are usualli associated w itli a subse- 
quent amnesia, and mas lie easiU mistaken for h) stena 
epilepSv, pathological intoxication, pathological emo- 
tion, simulation But there are other ps\ cliotic pictures 
too delirium, amentia, the Korsakoff sjaidronie, mama, 
melancliohc depression, paranoido-halliicinator} pic- 
tures Frequent]}, these conditions remind one of 
h\ stena there is not onh the Ganser ts-pe of non- 
sens cal replies, but also classical h} stena-hke attacks 
WTth opisthotonus, arc de ecreh etc Hnweier, these 
pictures alwaiys include also some atvpical features The 
r hystenform attack m li} pogi} ceniia shows how organic 
and mental sjmptoms mat be closelt interrelated and 
how httle we know about it, for instance opisthotonus 
is often the onl} and the classical symptom of In pogl) - 
cemia in the animal In man, too it ma\ be an carli 
S}miptrm e\en in milder attacks It is a well known 
' fact that in the insulin, the electric and the metrazol 
shock there is frequent occurrence of lertebral fractures 
which are explamed hi the oi erextension of the spinal 
column in tlie epileptic attack However time and 
again we stumble iner cases (also m the hteraliire) 
where in a relatncl} mild twilight state the patient be- 
came conscious of the fact that he had to Inyierextend 
his back while walking to such an extent that after the 
attack there would be a seiere backache The patient 
however, definitely had neither an hvstencal nor an 
epileptic attack 

One case taken from our ow n protocols mav demon- 
strate to vou just what pecul ar ps} chological processes 
ma} occur m a severe attack One of our female pa- 
bents a case of sponteiieous h}'pogl}cemia (13) at S in 
tie morning while still m bed presented a certain 
motor unrest , she kept fumbling around kept touching 
her lower Ip and the left side of her head etc Her 
mental reacbons were distinctly stowed up replies to 
questions came but slowl} and only after marked hes- 
itation Finally she changed into a state in which she 
1 lay mot onless wath her eyes semi-open paving no heed 
to calls, and displaying hardl} anv reaction to pneks 
T^ler on, she tried to get hold of the examiner in a 
manner often seen with hv sterics touched her genitals, 
the fingers kept fumbling the head was rhythmicallv 


turned to and fro We knew that we were dealing here 
with an acute attack of hvpoglv'cemia because of the 
presence of musailar unrest >\rg}ll-Robertson pupil, 
positive sign of Babinski, incontinence of unne, de- 
crease of blood pressure. Subsequently, the unrest 
subsided, tlie patient appeared as though she were 
asleep, and could even be awakened penodicalh A 
metrazol injection did not cliange the state As soon, 
however, as the pabent was given an intravenous in- 
jection of sugar she opened her eyes while the injec- 
tion was sbll being given, looked around, and said 
"Now I recognize everything, wh} was I not given 
the injeebon earlier’ What bme is it’’’ This pabent 
had at that lime received her very first injection of 
glucose and had positively no knowledge of the man- 
ner of disease which had befallen her We mat well 
assume that this was no typical unconsciousness, for 
no such rapid comprehension of tlie situabon would 
have been feasible, but what state of consaousness she 
was m IS hard to sav, and difficult to studv because 
this type of reacton is mosth followed bv a state of 
coinjilete retrograde amnesia 
We have tr.ed to giv e abov e as bnefly as possible a 
descripbon of the more or less typical psv chological 
changes of mild, medium and severe attacks of Inpo- 
glvcema m patients and normal persons We have 
seen what changes are produced by a gradual decrease 
m lutLiisity of mental processes We have seen that 
those clianges are more complex than one would as- 
sume, because the lessened intensitv of higher fiinchons 
leads not only to plain symptoms of mental defiat but 
also to peailiar symptoms of ovcractivitv or — to be 
more precise — ov er-reacbvitv It reminds us of phe- 
nomena we can see in applving tlie electric current 
to an mcoinpletelj damaged nerve In discussing the 
above mentioned phenomena we consciouslv move 
more in the realms of the old descriptive psvchologv 
than in those of the modem psvThoanaly bcal approach 
In viewing these conditions in which the impairment 
of mental activity unquesbonablv forms the pivotal 
and essenbal disturbance, we carmot help dunking of 
older psv chological concepts of Beard’s irritable weak- 
ness or neurasthenia, of Janet’s psy chasthcnia, of 
Berze’s explanation of schizophrenia as a livpoactiv ity 
of the psyche. Those authors explamed the svaiiptoms 
of neuroses and psv'choses on the liasis of a lack of 
psv due activaty and their treatment was stimulation 
of that activitv 

The studv of hypoglvceiiiia ojiens new avenues to a 
tremendous nmnber of psv chological problems of dieo- 
ret cal and practical imjiortancc The onh thing w e can - 
do w itliin the frame of this article is to pick at random 
some practical problems e can chose e g some minor 
hypoghcemic phenomena to which we would like to 
applv Siegmund Freud s lemi of psychopathology of 
ever'i-da\ life (Psychopathologie des Alltagslebens) 
One, for instance, is the svanptom of daivdUng, which 
this author described on several occasions It may ap- 
jiear in a jiabent but it mav also occur in a person 
whom we do not suspect of hvpogivcema unless we 
have made a blood sugar test \ woman gets up every 
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' morning, 'this being a faiorite time for In pogl} ceinia 
and starts-- dressing, after a short while she interrupts 
this and begins to make the bed or clean up the room 
’ulens Is and things he scattered all over the room which 
presents the picture of a chaotic mess This ma} take 
her hours But let her have her breakfast and the 
patient and the room are in the usual orderly condition 
ra no tune If w e recall the symptoms of indecision, of 
quick spending of eierj initiative, of indifference, etc. 
wc ma) come to an understanding of tins peculiar 
phenomenon 

Svnlcli ng from the wnfe to the husband, the man m 
question may be a good fellow but the wife know s that 
nght before meals he is a changed man With her 
better psxchological instinct she would neicr discuss 
the purchase of the new hat w'lth him before dinner 
The rule “Feed the beast first’’ is a law' in her home 
And ret she knows notlnng of hypoghcemia Insulin 
and spontaneous hj'pogh cemia have actualK several 
- times Caused divorce proceedings because of crueltv' and 
other abnormal hehawor of one partner This author 
had to deal with a case of hypoglycemia with epilepti- 
form attacks in which the following matrimonial situa- 
tion de\ eloped The wife maintained tliat her husband 
was the meanest, most brutal indi\ idual, he beat her up, 
mistreated her, etc , she was all her life puzzled bj the 
fact that he was so popular with all the rest of the 
uorld who could not praise him enough, as a fine and 
nice man 'This was the explanation the man woke 
up in the morning w'lth definite hypoglycemia and w as 
the bad man, he ate breakfast and left the house im- 
mediately after, hence, outside he ivas not hj'poglv- 
cemic and a good man , toward ei ening his blood sugar 
began to drop and he came home mad as hell, un- 
fortunatcK the poor woman was the onl} person who 
had, practically neicr the opportunitv to see him in a 
normogi} cemic state 

Turumg from the parents to the children we have 
to know that, blood sugar in children is mucli less 
stable than m adults , hypoglycemia, especiallj the mild- 
er forms, IS very frequent and shows interesting somatic 
and psychological peculiarities Vomiting, epileptiform 
seizures, are much more frequent in clnldren Cer- 
tain cases of somnambulism and pacor noctumus liaYC 
been traced back to by poglycemia Other disturbances 
of sleep may occur on this basis Only' a few months 
3go w’e could “cure” a case of stubborn enuresis noc- 
^rna in a 10 year old boy by' some candy at bedtime 
i^he good and well trained child w'ho has temper tan- 
trums just before dinner shows often on careful oh- 
' senation a slightly ngid expression of the face, a little 
ilink ng of the ey es, some pallor and perspiration It is 
a pleasure to see how such a child who absoluteh re- 
used to eat would start eating witli appetite after it 
ad receu ed some candv or chocolate These are cases 
iinere the busy old-fashioned mother w'ho secured 
at home by a piece of candy yras superior to 
u modem mother who would bring the child to a 
psymoanalyst Although we ha\e not yet collected such 
an ence w c can easily' imagine that w rong educational 
.measures y\ill produce a problem child yvhere in fact we 
am but a problem m a child We have not much but 
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some evidence that probably even a neurosis can be 
created this way This evidence is derived from psyo- 
analysis of adult neurotics , Let us quote one of the 
very' few' examples from our experience In treating a 
patient W'lth a very' severe compulsion neurosis yve came 
to the conclusion that the fear of being insane and be- 
ing rejected by people as insane yvas tlie core of his 
neurosis The origin of this fear could be traced to his 
childhood His family lived m Russia m the first 
yvorld yvar at the vetge of complete stari'ation He re- 
members that he often would wake up at night, quite 
confused and screaming from hunger, he yvould eimn 
eat the chalk from tlie walls! And he remembers his 
family — ^y'ery simple and religious Jewish people — dis- 
cussing his condition and deciding that a demon (a 
“dybuk”) must have entered his body They' all, in- 
cluding oiir patient, believed m this firmly and appar- 
ently all his compulsion neurosis had something to do 
wnth that idea of a demon in him 

Thus It IS y\ orth w hile to pay more attention to the 
possibility' of hypoglycemia as the real trouble maker 
m family relationships As a matter of fact after most 
of our lectures on the subject wc had the pleasure of 
learning that one or the other of such family' problems 
had been sohed sometimes even m the family' of the 
colleague who attended the lecture 
The case just quoted, of the “demon” in man, leads 
to anotlier practical problem, knoyin as the problem 
of “split personality,” to yihich hvpogly'cemia furnishes 
most interesting contributions Several tunes patients 
of this kind were characterized bv their relatnes as 
“Dr Jeky’ll and Mr Hy'de” To discuss this, howeyer, 
would unduly enlarge tins paper 

A problem of great practical interest is given by the 
question as to yihether frequent glycopenic attacks 
might lead to lasting mental changes There is no 
doubt in our mind that this may actually happen dis- 
tinct pathological changes m ccrcbro have been des- 
cribed repeatedh In one of our cases yy e w'ere able to 
observe this occurrence before the case turned entirely 
irrevcrstble our patient who suffered severe glyco- 
penic attacks almost e\ery’ morning liefore arising, 
changed more and more into the picture of a paranoiac 
She claimed poisoning and persecution, lodged com- 
plaints with the police, and was repeatedly confined as 
a paranoiac It was \ery interesting to observe how, 
within ten days, witliout any psy clioUierapy, her para- 
noidal ideas reyersed rapidly as soon as she was ad- 
mitted to the hospital w here she got an adequate suear 
ration 


psycnoiogical problem is pre 
seated by a fact which is also of differential diagnosti 
importance hypoglycemia is the only condition whicl 
improves temporarily when the patient becomes men 
tally ercitcd This is easily understandable excitmen 
IS Imown to increase the blood-sugar It thus happen 

l ad not been T "T the adenom; 

had not been found or removed One of my own pa 

tients, who for years had been suffering almos\ daily L- 

acks, was rendered free from attacks for fully fop, 

Yveeks when her sister w.tli whom she had been living 
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tor ntaiu met Anth death ^Mlen on the other 

hand one of her brothers died Mith whom she had en- 
tcrtamcd but hltle contact, she presented -no iinpr6\e- 
ment (14') Here, the blood-<nigar, so-to-speak, leas a 
measuring- tape for Iipr sisterh ]ove. 

Iloweter, tlie interrelationship Mith .excitation is 
not so simple as tint Exatabon is responsible for an 
increase m bloud-Migar, m that it mobilizes the gly- 
cogen rescnes m the liter If this liappcns tcr^ often 
and 11 — as ts frequenth the case tvith exatement — the 
carhuln drate snppit is inadequate dien, after dats and 
Mccks there might detelop a glj cogen dcficienct in the 
in er, resulting in a tendency tott-ards glycopenia Often 
the diffirnifiafioit bcHvcen psychogemc and glycopcmc 
rrnfi » ent is not casj Tliere are mant little diagiiosbc 
signs which can be helpful To mention but one' If wc 
see a patient who is exated and shows bradjcardia at 
the same bme we ought to think first of hcpoghcemia 
tprotided it is not a case of heart block) These facts 
cause Us 10 regard some of the pathological emotional 
Reactions w ith a different thought in mind Tlie pabent 
flies into a nge — spite and wTatfi prevent him from 
eating — a mild lupoghceniia might result which, m 
titni, intluencec Ins pSAche again in the sense of in- 
creased imtahilitA , thus, wc hare here a circulus Aati- 
osus often leading to explosne or eien criminal acts 
Since wc haie acquired the habit of inquiring in the 
lace ot psychopathic reactions, when tlie patient has had 
Ins last meal, it has been startling to hear how frequent- 
h tlie emobonal reaction had been preceded In an ab- 
stinence from rood that lasted for 24 to 4S hours 

It i- onh clear that a neurosis winch might happen 
to coexist, can utilize such a condibon as well as anj 
other W e hare published sudi cases in the past (H) 
A w Oman w ho tound herself m a lemhlc mental situ- 
ation was undergoing a cure for weight increase wath 
mwilui in the course of the aire, there were repeated 
gKcopemc attacks These attacks kept recurring long 
after ihc insulin injections had been interrupted. The 
blond -ugar, howeeer, remained noniial, or slightly in- 
crca-cil sugar had no effect, she responded to sug- 
gestion, etc AMiat we faced in this case was a Iivstcr- 
ical p'Cttdohvpogh ccima which disappeared follow mg 
ps\ chotherapi 

Another example of the jiractical unportance of the 
stud) of Inqioglj ccmia is crtinr Tins mat sound sur- 
pnsing unless wc remember how mant pst chological 
fc iture' wc hate found in hvpoglj ccmia which 
result in crimes and transgressions not onlt the ini- 
paimicni m judgment and concentration, hut also the 
iiupcratuc Iniuger, the ab-olutc ncgatitasm, the ir- 
ritahihrt, rnditfercncc, impairment of moral sense, etc 
\dlrrslwrg and others (1, 2), Imc repeatedh pub- 
h4ii:<l most interesting cases in diabetics treated with 
insulin while this author was more interested in the 
kgalh much more diffiailt cases of sponioi coits hypo 
gltccTuia In an article in the Journal of Cnimnal 
Pstchnfogj wc (16) compiled a whole list ol cases 
iroui the h'erature and otir owai cxjierience of cnincs 
coniinrtcd in the state oi sjKMiiancnus or induced hsjio- 
ghcemu like disordcrh conditcl parltndarh ristsl- 
ai < 7t7.iir<( tfie pnl ci assault and lialicry ottiiipt^d 
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homicide and suicide, cniclh again rt chtldnn, like 
sticking a pin into a baby’s eye (2), etc , iiialnjiwinal 
criielt\ various scvual pervcrsiow: and agorcsswns, 
false fire alarm, cnibccalcincnt, pell/ larceny scilful 
dasirttclton of properly arson, dander and the frequmt 
violation of iraff c n aulntions 

N Rojas (Buenos Aires) Ins examined the blood 
sugar in about 130 delinquents sliorth after their ap 
prehension (7) In about one third of them the bhsod 
sugar was below 75 mgm per cent m some it w-as 50 
and e\ en below 40 mgm per cent The “Legal AsjiecLs 
oj Hunger" is tlie subject of Roja s report liefore the 
Pan-American Mcurological Congress 1043 It is not 
necessary to stress that not eicn case with hipagU- 
cemia must base sjanptnms We would not cien tr\ fo 
discuss this complicated matter here But on the other 
hand we should kaiow that hot onh in clnhctics may 
hypoah’cemte symptoms: appear at mnnoglycetnic or 
etcii higher la’cls We had the following case under 
observation a man had a long histon of states of ex- 
treme excitement, s lolcnce, attempts of siitcidc du orce 
querulousness, etc, was scieral bmes confined m a ps\- 
chiatnc ward The diagnosis was at times schizophre- 
nia at times ps>chopathic character His fasting blood 
sugar was 133 mgm per cent and he had ncier had 
gljcosuna "VtOiencAer his blood sugar fell hclow 120 
mgm per cent he deiehApcd pliysiCn! and mental 
changes tjpical of Inyioghccmn The same happciiwl 
hours after an insulin inicebon at a blood sugar 
IcAcl of 110 mgm per cent The smpfoms could he 
proinpth removed hj’ sugar The skan sugar curve did 
not show anj niarkwl abnornialili as compared with 
the blood sugar airvc. It seems tEat tins patient, per- 
haps a potential diahetc was simplv adjusted to a 
much higher level of blood sugar 

SUMM \RY 

The svniptoiiiatologv of liypogh ccinia, spontaneous 
and induced is clnefij nciiropsjcliiatric iii character 
The studv of A-anous degrees of certain mental actnaties 
and fbcir consequences opens new avenues to psj’chologv 
and psvchiatTA The knowledge of those eEingcs is 
of great iniportanee in manv fields of noniiai life aikI 
jvarticularlj m medical practice Some cxAmpIcs are 
disciis'cd hneflv 
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IN ,a jSrcMotie coinmunicaiion (1) we pointed out 
Sonic of the physical and chemical changes to be 
noted in the third fraction of Incr bile obtained bv 
duodenal drainage. 1 he therapeutic use of this pro- 
cedure tn manj thousands of casts during the last 
‘ tvaitt-fi\e rears has left one of us (M E R ) with 
the impression tliat duodenal drainage does something 
nrorc than sunph remove a small bile fraction or clear 
Uie ducts Except in those mflammalon condition': of 
the bilian tract in w hich drainage mav accentuate tlie 
sjaUptoins, there is a resultant clinical iinprov cment and 
a* sense uf well being which cannot be cxpl'uned on a 
pureh i3s\ chological basis The appearance of the pa- 
tient and the suhjectue relief afforded suggests that in 
cenaiii mstaiKCs detoxication has been achieted, lead- 
ing US to hchere that the remored bile has variable 
quaUtie": 


Tlie literature on bile toxiau is already aolummous 
and in mam places contradictor} but the general opin- 
ion seems to he that the bile acids arc the toxic sub- 
stance' The earh imestigators (2), working with 
impure chemicals and drawing their conclusions from 
indirect work as from filtered bile, attnliutcd the great- 
er toxicat} to bihrubm, and still others suspected the 
salts 01 bile Horrali claims that the bile acids are toxic 
but tliat bilimbin is not Certainl} there is abundant 
cMdence that the whole bile kills quickly wiien injected 
intraienoiish into laboratory animals, and tint duo- 
denal bile as studied bj Antitch is lethal to rabbits 
Clin call} one is amazed at tlie degree of icterus 
which Is compatible svith life, and b} the extreme tox- 
iciU oi bile and bile salts w hen injected mtTavenously 
in contrast with their relative innocuousness when in- 
gested bv mouth, e\en when the hepatic filter is sen- 
- oosh impaired Xquallj impressne are tlie phenomena 
manifested b\ hepatobiliar}' sufferers, who, more than 

Medt?l op and Chemljtrr oC the Jefterson 


ail} other digestive invalids, are subject to the toxic 
S}ndronies desenbed m detail in the French literature 
(rarluncr and others (3)) That there is a jaundice 
with an increase in pigment alone (dissociated jaun- 
dice) has been established (4) , and that there ma} be 
nonictenc cholcmia in which bile acids are increased 
but not the pigment in tlie blood js .also conceivable (53 
Tile experience of one of us (M E R ) tends to in- 
crease the endence that the s}’mptoms of cliolect stitis 
Ime an underlying toxic basis — that the liver bile frac- 
tions are markedly dissimilar both ph}sically and chem- 
icall} 


We have, Uicrefore, conducted this expenmciital 
stud} on the effects of bile obtained chiefly from pa- 
tients presenting climcal and often toxic svniptoms In 
some cases the fluid obtained b} duodenal drainage may 
be 20 to 60 cc per Iroiir , in otliers, ty\ o or three times 
that amount It ma} he clear, yellow and s}Tupv, or 
may show a diffuse yellow cloud due to admixture with 
gastric secretion These differences in appearance and 
quantity, and other data, on each of the 138 specimens 
used were caretull} recorded After cyaporation on the 
water bath their diverse physical characteristics yy'ere 
obyious Some were almost black others a light earthy 
color , some formed hard dry flniti masses, others w ere 
deliquescent, and still others stick-} wath what was 
thought to he lecithin The observoxt ons on the color 
changes and vanahle chemical reactions obtained in 
tests on these dried speamens wall he described m a 
futitre paper 




upon small trop cal fish, the common gupp}, of which 
3 w ere placed in each of six separate aquana, together 
witli a piece of the water plant ordinarily used b\ fish 
fanciers, and controls kept IMeasured amounts of bile 
^xtracts were then introduced until the water was dis- 
tinctly colored Even after the lapse of a w eek all tlie 
gnpp.es were still alue, but in almost all the aquana 
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' - "lbe UTarked def)rebSivc states of the nervous system 
exhibited b^ jiatients suffcrintR from cholemia lia\e 
' beeJi attributed to absorption of bile acids, and Macht 
' {1) has reported .tlje production of such depressive 
"states bj the injection of as little as 0 5 mg of sodium 
' ghcochoUtc into rdts. uith sodium laurocholate ex- 
hibiting ’c\en greater toxicit\ blacht and Hyiulman 
(S) injher studies on the influence of bile acids on 
■' the cerebrospinal and neuromuscular reactions of rats, 
and on the effect of Aarious decompositions of bile acids 
' xs well as of the bile acids themscUcs on the seedlings 
of Liipiiiiis albus and \bcia faba showed rather con- 
nitcngh that while ghcine and taurine arc compar- 
= alneh 1101110 x 10 for both animal and jilant protoplasm, 
chol c acid, on the other hand, exerts a "s crj depressant 
iftect on the neurnnmscular and cerebrospinal reactions 
ot rats in the circular ma^e and also on the grow tli of 
seedlings The\ therefore attributed the toxic effect of 
the bile acids on aiiinnl as well as plant protoplasm to 
the cbobc acid, component I'f the bile acid molecules 
Furthermore thev found this compound to be extrcmc- 
h poisonous for certain forms of bacteria , namely the 
pneumococcus, which of course is a well known phe- 
nomenon ‘ 

During the winter oi 1938-39 we conducted experi- 
ments m Florida on the effect of the dried bile cx- 
tracts on zinnia and marigold seedlings, and found that 
tuque iionabU there was present a substance which 
..inbibteJ tic growth and in sufficient concentration, 
ktlUd ihc plants It was apparent that the. toxic prin- 
capk Aaned with each samjile and occasional! v an 
' extract produced almost no toxic effect 

In die winter of 1930-40 wc used the seedlings 
‘ ol bush beans tomatoes and radishes, and in other tests 
sjiinach, carrots and Italian ne The earlier seedlings 
were begun in moist sand, but the radishes were started 
between lajers of blotting paper saturated with plant 
uutnent solution (93 , finally wc emploccd the nutnent 
solution alone, and all the jilants grew c erv w ell 
In our early experiment'' we transferred the seedlings 
(lirectlv from the soil to the bilc solutions Realizing 
boweier, the danger of injury to the delicate root sys- 
tems we afterward fused a bole, by torcli, in the bottom 
, . of each test tube and tlien suspended the seedlings, w ith 
thciC root sc steins intact, into the tubes which extended 
down into cesscls containing nutrient media and later 
experimental solutions 

' iThc leaces 50011 degan to wilt and dry after sus- 
pbns on of the scedl ngs in dilute bile extracts, and 
Inspiration finally ceased, as attested bv the fluid level 
A healthy seedling will consume considerable fluid in 
tccenty-four hours, if the seedling is dead the fluid level 
’S affected onK by evaporation (Fig 1 3 The following 
« a tcpical obsen-ation ‘'February 20, 1940 Com- 
jxired seedlings immersed for only' three hours m the 
t iliite bile solutioius acitb those in continuous immersion 
or twenty -four hours Those immersed for three hours 
111 bile and returned to the nutnent solutions are not 
in as good condition as the controls , The leaves hang 
own but are still green, not shriveled or browm The 
went>-four hour immers'on shows unmistakable 
c anges, not as pronounced as m the mangold and zin- 


nia because the latter w-cre younger seedlings with onh 
a second leaf, and these are older tomato seedlings 
(several weeks old, with a well developed root sys- 
tem) The older seedlings are more difficult to affect 






I Ip 1 — Radihli scedmgs hole fluid level of control compared 
wnth lhai of dead plants immersed m bile extract 
solutions 

hilt the leaves are beginning to ctirl and at least one 
plant Is d\ ing ” 

In tlie following tabic arc given the toxic effects of 
different bile extracts on tomato seedlings Controls 
were run using only the nutnent solution 

Effect of Biic on Grow th of Tomato Seedlings 


Periods of Observation 


P'lle No 

3 hours 24 hours 

Controls m nutrient 'oluiion grew normalh 


72 hours 


77 Older leaves Leaves dviiig 
withered 

93 r ntirc plant 

curhnp up 
d\ inp 

96 One leaf 1,1 . 

curled up ' " 

and dead 

98 One leaf bad ipp-*,., , 

condition 

I 

99 Undianped Unchanged 

100 Older leaves 
drying up 
curling 


Shoots dead, most recent 
leaves still alive 
Dead 


1 1 Dead 


I Leaves curled up but 
some of the smaller 
ones alive 

Alive but apparently 
not grovv'ing 
Dead 


It will be observed that in tliree hours the leaves of 
tlie seedlings showed a definite reaction to the presence 
of bile, thev began to wither and curl Only bile No 
99 failed to produce this change The toxic effect of the 
bile was progressive and in twenty'-four hours the 
leaves were plainly dying At the end of seventy-two 
liours tlie seedlings m bile Nos 93 96 and 100 were 
definitely dead and those in bilc Nos 77 and 98 were 
in very bad condition Onh No 99 resisted the action 
of the bile, and even this seedling failed to grow al- 
though it remained ahv'e (Figs 2 to 6 ) 
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5 If' i — LriTMt of Mtionj Ml'" viSuilirT> V ( Man ”ri>' 

ihiril fUiii fffni ttir left >< iM ti«) ml llir *1 r *. 
are immir^rd in ‘■oluinn*. of (hi- il tol p-i non l>lut' 
fFiiiion 



Fil, 3 — Six toimio seedlings after three hours’ nnmcrsion m 
bile solutions contiinmg fOO mg of dciiccoted tWrd 
portion biliary friction showing iar>ang degrees of 
tovic effect 



} 0 ••-''I's "wri WT0.1 or I tor"_iio jerdlingt n ler t!i iru 
V'lJt* (mntern w in lunl'VT ctnninuig laruva lo- 
inliiuii (i! bil>- talfii irooi patimti Ihc eotlrn's arc m 
he tcigin i’iants Ni> ‘H a I iP*' air d-ad fn > ri kh" 
t*hrrl sltoT ditclorttlon 



hij. 5 — \ closer view of 1 ip -4 showing tlic ronirols the dead 
sjurnnen Jvo 100, ind tin (larttalh affective Vcv 77 
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Ivcmibs n Ai — L i\'Er Fraction oi Duodenal Drain \ge 

“ ' ' hairbmthcbilesolutioiishoweclateiidencjtoaggluhn- 

aic and lose their parallel arrangement (Fig 1) Meas- 
‘ ’ urement of the green stalks showed that tlie untreated 

scedbngs were longer than those subjected to the action 
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Fig b — The earb effects on a larger number of plants, of 
immersion ni bile solution Container No 1 holds the 
’ normal controls, Uiosc in No 2 ha\c been submitted 
for a short period to bile solutions, and m No 3 for 
a longer period The plants m Nos 2 and 3 are 
notice'ablj wilted 

."Wc tested Italian r\c seedlings in nntnent sohuion 
- and in that containing bile These plants sprout on the 
surface and piescnt a single long root with mairs later- 
al liatrltke jirocesses After tluee hours the joung root 


of bile extracts 

In both the animal and plant experiments the out- 
standing ohservahon is that there is interference with 
respiration That the consumption of w'aler ceases al- 
together at a certain point was demonstrated in all our 
eNpenments with bile exlraets on jilant seedlings and 
there is, therefore, no reasonable doubt that this ma- 
terial contains a protoplasmic poison w Inch affects plant 
life There must, however, be some additional factor 
inasmuch as the bile salt solution was more promptly 
effective 

In the next cxiienment a few drops of each of the 
various bile extracts were injected in hypodermic 
svringc under the skin of a ripe grapefruit (Fig 7) 



a b 

Fig 7 — Bite solmion injected under tlic skni of a npe grape- 
fruit n After twenlj-four hours a depressed area 
was observed at the site of injection, control points 
injcctcil with distilled water developed no effect 
b Section sliowanp bile-iiijcctcd area stained with 
cresol blui 
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295 
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Feb 
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Notes on Nutrition 


The food confcrcnci it Hot Springs \ irgiiim Miv 
18 to June 3, 19-13 referred Inck to the work done h\ 
the 1 tigiie of Nations in ittcinpting to (onn agencies 
m all countries wIirIi would Imc goicruniuit help in 
the work of mitntioinl sunejs ind foixl iinproi ciiicnt. 
This conference wis one of great imjwrtince cien 
though It enjoxed i poor press uid the public wire 
not permitted to learn exicth wint wis iccomiihslietf 
Referring to the work of the League on foiKl consumji- 
tion Iciels ind the preraknee of nnhiutrition m iin- 
nus countries, it rciealcd tint c\cn m the U. S A 
ihout one third of the population suffer from niilnu- 
tntion and that the one third of Uic sclectcc.s for the 
armed scnices wlto were rcjectetl as phisicalh unfit 
lued chicfli in the worst fed distncls \t least 7i 
jiercent of the 1150 niilhon inlnhitants of \s i con- 
sumed diets far below health standards Wnong Indn s 
400 million, diseases of nnlnutntion arc rampint and 
China, contiuung one-fifth of the human race 1ms a 
chrome nutritional problem of greatest seicnh, made 
worse h\ the wir Keritonialacia hcnlien and ostco- 
nialaaa arc lerj eomnion Africa, Egj-pl and Mex co 
alt show wide-spreid effects of niihuitntion Indeed 


the world is i whole shows a picture of worldwide 
undcreousunijilion ol kixJ Poicrfi is gnen tlie credit 
tor most of the worlds nnlnutntion The jmradox of 
sudi stiffcrmg alongside of the bursting gramncs witli 
Mirplns footl iliat cannot be sold wis one of the rea- 
sons win stitcsuicn Inn taken i keen interest in lood 
one of the reasons for the Hot Spnngs conference Tiic 
conference did not condone an cconomi of •scirette 
so far as food is concerned and felt that a cuihzation 
could not long endure who wilfulh dcstroied food 
Thci fell that enough food eould he proeluccel to feed 
the world lieciuse of iiioelcm knowledge of production, 
hut tint this goal could not he achieiaxl under wirtimc 
conditions Each nation must see tint it has enough 
fexHl for Its own peojile, hut this rctiutres intemalionat 
team work A new world-wadc cconom) based on a 
letter consumer purcliasiug iwwcr seemed olivioush 
neccssar} and this depended mxm conser\-atiic states- 
iinuship after the war 

Tlie conference resoh ed to set nj) at once an lutcnni 
Committee to make plans for a pennanent international 
organization m food and agriculture and to advise all 
gmcrnmenis particiiiatmg of the obligations to be as- 
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' •" <Tinie{l Bj utilizing food agcncieb, tlie Com- 

mibSion probably i\i!l eientu.ilh form a \iorld-\\ule net- 
work for the technical training, rescarcli and exchange 
of information Tlie government of nations not rcpic- 
cented at the conference (neutrals and enenn ) must 
also be brought into tlie permanent organization Tins 
organization will represent the ^arlous go\cnnncnts 
• anti w ill be able to jirovidc exchange of sen iccs w hen 
needed It tlie orgamzalion is given the power to 
^ imke suggestions rcspCLimg nutrition, agiicultural 
products and prolilans of agriaduiral population and 
farm labor it would exert a powerful influence in 
economic and social affairs Ihroiiglioiit the whole 
world “The Interim Commission must also consider 
the desirabihtt of assigning to the permanent organiza- 
tion Junctions m the field of deielopmcnt of agricul- 
tural resources and orieiit.ition of prodneuon, agn- 
ctduiral commodU} arrangements, agntnitural cooper- 
" atne inoicmcnts and land tenure ' In Idurope ccr- 
lain areas would ncxKl to increase milk jiroduction and 
decrease^ gram procUiclion Producer and consumer 
(.ooperatne societies miglit be encouraged to lower pro- 
duction costs, and legal barriers to the same would be 
imestigaicd b\ the permanent organization The con- 
fercucc urged all goicmmciiTs to start at once on sta- 
tisticad studies aimed at improMiig conditions of mal- 
nutrition within tbcir nations so as to raise general 
standards and protect the cadnerable groups, — pregnant 
and nursing mothers children, workers, low income 
groups and those with large families Tlie dictarc 
allowances of the Food and Nutntion Board of the 
National Research Council was favorahl} held up as 
an example of a modern standard w Inch lias had w ide 

c acceptance A national nutrition organization without 
adnninstratne powers will need to he set up in the 
U S A , and the go\ eminent w ill need to review 
Icgislat.on on health agriculture and nutrition so that 
suitable policies ma\ he earned out A \ igorous cam- 
paign nuist be started against our chief deficicnci 
diseases,^ — ^pellagra first of all Since onr own govern- 
ment convened the conference, it is up to us to im- 
plement Its suggestions Great Britain and tlic U S 4 , 
through responsible Statesmen have alreadc indicated 
their accqitance of the recommendations of tlie Con- 
ference The national administration will he well 
served if it can count on an enlightened public opimou 
To support the social and economic measures w Inch are 
necessary m tlie XJ S 4 to increase our food resources 
and unproie the diets of all our people The aims of • 
the conference were not political iii flavor and dealt 
With subjects of basic importance to mankind 
Spiajicity of the anhoflavtnosis syndrome in man 
Clicilosis, a vascularizing keratitis and" the magenta ton- 
pie wath flattened papillae regarded as signs of anbo- 
flavuiosis, ma} occur in otlier diseases as well although 
these lesions in food defiaent patients often do respond 
to the administration of nboflavine Perhaps these 
esions occur in persons with nboflavine deficiency but 
pe really caused by defiaencies in unidentified mem- 
B-complex Many cases respond, not to 
la ollavane but to B-complex Seborrheic denuatitis 
^ a so falls into this categorv Certainly these signs can 


occur separately or m combination in persons w'lth 
nboflavnne dcficiaic}, whatever be their cause (Proc 
Soc Exp Biol ^Icd 43, 660, lfl40) (Am J ^Icd 
Sci 205, 214 1943) 

Vitamin covcciili ates iii zetu and postwar dieti 
Allied nations will he m a better position to deal with 
post war nutrition problems this time than m 1918 be- 
vaiisc ol Iictter kmow ledge Xhtamm concentrates may 
be used when given by an experienced physician They 
slunild be available m good sujiply Iiccanse epidemics 
of v'ltamm deficiency are bound to occur within two 
years after the cessation of war But as a practical 
method of preventing such di‘ic<iscs the concentrates arc 
of less practical value than diets of high protein 
content, which may be regarded m general as good 
diets of nahiral foods Stores of wheat skim milk 
jiowdcr, deliydrated butter, dried meat and fish should 
he ready for post war food relief In Spam in spile of 
very poor diets during the war scun-y was rare and 
famine edema did not occur for ncarlv two years, 
though eventually benhen and pellagra became en- 
demic In war time, pregnant women and children 
require special care and here the use of vilaimn con- 
centrates IS of value In Britain the consumption of 
potatoes and whole wlieat bread probablv will render 
supplementation with B-complex unnecessary The 
Britisli school children need extra ascorbic acid War 
wxirkcrs and members of the armed forces need optimal 
amounts of vitamins, and research has cast doubt on 
the need of supplementing the armv ration with vita- 
mins Proliahly' vitamin A and carotene do no good 
111 increasing mght vision except m individuals previ- 
unsh deficient in this element A survev of scientific 


opinion leaves (he general impression that vitamin con- 
centrates have their \ alue m treating deficiencies knowni 
to exist hut that it is unnecessary to supplement diets 
which are known to be adequate 

Fat absorption in sprue and jejiiiwilcitis The fact 
that the nonnal post-prandial rise in blood fat and 
senim vitamin A does not occur m sprue but does occur 
m cases suffering from jejiinoilcitis suggests that m 
sprue there may be some fault of small bowel absorp- 
tion one which is scemmglv overcome by the admin- 
istration of luer extract iMorc work is needed on tins 


subject (Gvstrocnterology 357, 1943) 

Urea as partial protein icplacemcnt jot ruminants 
Infonnation from many' scientific sources confirm the 
fact that urea may be used along wath a low protein 
diet m ruminants with good results as judged by 
growth, reproduction and m Ik jiroduction The urea 
fed to the animal is synthesized into ammoacids and 
proteins in tiie fonrtli stomach hv enzyaiiatic activuty 
of certain bacteria, which need a substrate high in car- 
bohydrate Such animals are kept m nitrogen balance 
m spite of tbcir low protein ration Urea should be 
about 1 to 3 percent of the nimmant’s dry ration 
Vitamin C deficiency in relation to bone and mukle 
"ijiiry It might be well to give vitamin C supple- 
ments to patients with healing fractures since recent 
work indicates that expenmentally in guinea pigs a . 
ack of X itemin C causes In-perostosis (laving dowm of 
periosteal bone) with some tendency to ankwlosis of 
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joints as well as swelling ot muscles w'lth o\er- 
grouth of connectne tissue (Nature 151, 395, 1943 

Pituitary cysts m vitamm A deficient cattle The 
development of cjsts in the pituitary glands of cattle 
deficient m -vutamin A is now a well recognized phe- 
’nomtnon, though sucli cvsts'are extremely rare in 
normal cows Thus far such cysts have not been ob- 
served to form in other animals deprived of Vitamin 
A (J. Nutrition, 24, 15, 1942) 

Human requirements of riboflavtne Probablj the 
correct dailj requirement of nboflavine is 0 5 mg per 
1000 calories In extensne experiments recently ear- 
ned out on inmates of a State Hospital, even those 
most restneted On this food factor failed to sjiow aiu 
clin cal evadence of anboflav inosis This may have 
been because thej had good stores of the vitamin previ- 
ous to the experiment We need expenments whidi 
wiU produce actual lesions so that vve can know for 
sure what signs if any represent this defiaenev (J 
Nutrition, 25, 361, 1943) 

Massive doses of vitamin D in the prevention of 
rickets It is certain that no matter how well it w orks, 
the technique of givang occasional massive doses of 
vatamin D to infants is unnecessarj' and the best evi- 
dence of this is the fact that the investigator had diffi- 
cult} findmg anv cases of rickets Tlie use of sun- 
light irradiated milk or cod Irver oil by modern 
American mothers has practically obliterate the dis- 
ease, and medical schools today have trouble finding 
cases for teaching Tlie fact, however, that the massive 
dose method works, is evidence of the body’s power 
to store this food factor o\ er long periods of time. ( J 
Pediatncs 22, 396, 1943) 

Feeding quid ly moving troops Tlie new field 
ration K is contained in 3 boxes, one for each meal of 
the daj Each box is 6 inches long, 4 inches wide and . 
2 inches deep, and is impervious to water, cliemical 
warfare agents and vermin Tlie day’s supply con 
sists of canned ham and egg, canned meat or fish, 2 
tjpes of biscuit, a fruit bar, a chocolate bar, a bev- 
erage (soluble coffee), bouillon powder, lemon powder 
malted milk-dcxtrose tablets, sugar, chewang gum and 
cigarettes. It provides per da) 3400 calories, 115 gms 
protein, 22 mg iron, ICW mg calcium, 2000 mg jihos- 
pliorus, 3 mg thiamin, 2 5 mg riboflavnne, 25 mg 
nicotimc and, and 55 mg ascorbic acid Tins ration is 
acceptable to the soldier for a longer period of time than 
anv other rations vet devased for a similar purpose 

Pilanun and mineral retention in cooking vegetables 
\'cgelables should be cooked in as little water as pos- 
sible in order to conserve vitamins and minerals Tins 
vas proven bv cooking experiments, using various 
l)pes of vegetables in the one case cooking m little 
water, in the other using much w ater the vatamin and 
mineral content licing determined before and after 
cooking It was found that significant savings were 
obtain^ by the new mcthml of cooking (Food Re- 
search 8, 113, 1943) 

Ptwrl\ abmrbed sidfone druas and difictcnc\ dis- 
ease It IS nov prctl) v cll established that such poorlv 
alisorbed drugs as siihngi.anidine and succinvl sul- 
fadiiazole produce effects in the intenstinc of animals 


which tend to Stop grovvtli They kill or alter the B 
Coll organisms which normally have a fennentativx 
facult) m the production of hiotm and folic aad Ev en 
vitamin K ma) be produced m the human bowel in 
sufficient amounts by the action of this organism 
Hemorrhagic disease mav be found as a result of the 
prolonged ingestion of these sulfones where a purified 
diet IS used Anemia and leucopenia may occur Ex- 
periments with animals on purified diets showed that 
these blood changes are much more common when 
sulfathiazole and sulfadiazine are used than m the case 
of sulfanilamide. The use of liver extract or whole 
dried brewers )east promptly improved the blood pic- 
ture in these cases 


Supplemcnfarv food and the nutrition df school chil- 
dren It IS probablv not worth while in America at 
least to adopt the method of condensing the daily 
amounts of vitamins and minerals into one daily article 
of diet Such as a special soup, because an experiment 
with school children certainl) shovved little improve- 
ment except m better iron lex els in the blood and better 
concentrations of vilamin C, ind these could Rave been 
obtamed b) the use of simple iron and vitamin C sup- 
plementatron (J \m Dietet Assn 19, 182, 1943) , 

Amino acids and plasma proteins It has been shown 
that nitrogen balance can be maintained and the forma- 
tion of plasma proteins can lie slimtilated b) the admin- 
istration of mixtures of amino acids orallv or intra- 
venouslv There are ten ammo acids particularly 
which are vital in tins connection, tlie omission of one 
or more causing poorer results to be obtamed It has 
been shown that the amino acids are incorporated into 
new plasma protein PIa.sma protein is considered to 
be m d)namic equilibrium with proteins of other 
tissues Plasma proteins can contribute to the build- 
ing of hemoglobin or, when ncccssaiy, hemoglobin can 
contnbiite to the formaUon of plasma proteins (J 
Exp Med 77, 375, 1943) (Ibid 77, 277, 1943) 

Effects of vitamin A depletion in man On a vitamin 
A deficient diet, man shows an carlv and sev'dre rc- 
duebon in his blood carotene but the blood levels of 
vitamin A remained unchanged for many months on 
an intake of only aliout 75 USP units dailv In infants 
of 3 months of age, depletion rapidlv occurs because 
infants hav e less vitamin A stored The occurrence of 
fever interferes with the mechanism by whlcli vit A is 
released from the liver and a temporan fall in blood 
vKamin ocairs, onlv to return to normal when the 
fever lias gone (‘\rch Int Med 71, 474, 1943) 
Vitamin requirements of animal strains A newly 
recognized factor which promises at times to compli- 
cate results of feeding experiments is the vanation in 
vitamm requirements even among different stnums of 
a given species This has been found true for thiamine 
in clucks and white rats, for clioline m white rats, and 
for nboflavine m clucks It is of interest that the 
vanation m vitamm requirements ii an mUcnlcd clnr- 
•acfenstic and males seem to require more tlian fe- 
males (T Agr Kescarcli 58 307, 1939) (Science 87, 
90 1938) (Proc Soc. Exp Biol Med 52, 281, 1943) 
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The Treatment of Dysentery Carriers With Succinylsulfathiazole: 
Observations On The Minimal Effective Dose 


By 

PAUL S BARKER, MD 

ANN ARHOB, MICH 


T he purpose of tins paper is to report obser\»ations 
bearing on tlie nnniinal ef?ective dose ot succinyl- 
suliatlnazole in the treatment of earners of dysentcrj' 
’'bacilli’ 

Siicciiivlsulfatlnazole lias been found effective in the 
treatment of dysenter) earners and of patients nith 
acute bacillary dysentery ICirby and Rantz (1) ad- 
ministered orally 0 25 Gm of the drug per kilogram 
of bod} weight dail}, dnided into four equal doses, 
to fire disentcr}' carriers The duration of the ad- 
inniistration of the drug varied from five to fourteen 
da} s The stool cultures nf all five patients w-ere nega- 
tue for d\scntery bacilli wnthin one week after treat- 
ment was begun and remained negative during the 
follow-up period of thirty to sixty days 
Poth, Clicnowctli and Ivnotts (2) reported the 
■ prompt rcco\ cry of all of tw enty patients w'ltli bacillar}' 
dvsenter}’ following the oral administration of succin%l- 
sulfathmole in amounts of 0 25 to 1 0 Gm per kilo- 
gram daily, divided into six equal portions and given 
for two to seventeen da}s They ohsen'ed that the 
response to the dnig was ainrost immediate even w'hcu 
the disease had been present for as long as tliree months 
before treatment was begim They also found tliat the 
patients who received smaller doses responded better 
tlian those who recened larger doses They felt that 
111 mau} instances unneccssanlv large amounts of the 
drug were gnen for longer periods than required Tlicv 
discussed the prophylactic use of the drug and stated 
“Since the miiumum effective therapeutic dose of suc- 
cunhulfathiazole has obnously not been established, 
a satisfactor} proph} lactic dose might be surprisingly 
small ” Support for this optimistic suggestion is found 
“m tlie successful prophylactic u^e by Scott (3) of sul- 
fa^iamdine in doses of 0 5 Gm three times dail} by 
mouth 


Snu-th and his associates (4) found the daily ad- 
nimistratioii of 015 Gm per kilogram inadequate A 
patient with acute bacillary dysenter}' was green this 
amount of the drug initiall} and a similar amount daily 
for four dae s Throughout tlie period of treatment and 
lor the next sixteen da}s eleeen stool cultures were 
iiegatu e for dysentety bacilli Then on six consecutive 
da\s the stool cultures were positive for these organ- 
isms A second course of sucan} Isulfathiazole was 
S'ven. using 0 5 Gm per kilogram as the initial dose 
^ind die same amount dail} for four days Stool cultures 
htcaiuc ncg ntii e after one da} of this treatment and rc- 
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mauled negatne throughout twenty-three days of ob- 
serration 

In the routine examination of hospital food handlers, 
fuc mdi\iduals were found to have disentery bacilli in 
tlicir stool cultures All w'ere given physical examina- 
tions and appeared to he in good health although one 
(Case 2) had experienced a bout of diarrhea two w'ceks 
piior to the starting of treatment and another (Case 
5) had mild hypertension The patients were ambula- 
tor} Their diets were not modified 

Tlie first three patients w ere given 3 Gm of succmyl- 
sulfatlnazole four times daily, 12 Gm per day, for se\en 
days This treatment did not eliminate the dysenter}’ 
organ sms from the stools A second course was then 
given, using tlie same amounts of succmylsulfatlnazole 
tor fourteen successive da}'s Following this repeated 
stool cultures m all three patients were negative for 
dysentery bacilli during the period of obseiwation which 
varied from 34 to 131 davs The daily doses of sne- 
cni} Isulfatlnazole were 0 147, 0 195, and 0220 Gm per 
kilogram of body w eight for these three patients 

The fourth patient was giicn 3 Gm of succinylsul- 
fathiazolc four times daily, 12 Gm per day, for four- 
teen days The stool cultures continued positive for 
dysenter} bacilli A second course of the drug w'as then 
given, using a dose of 4 5 Gm four times dail}, 18 Gm 
per day for five days Thereafter, stool cultures were 
consistently negative for dysentery bacilli for a period 
of tw'ent}-fivc da}s after tlie larger dose was started 
In this case, a dose of 0 166 Gm per kilogram for four- 
teen da^s was ineffective, while 0 25 Gm per kilogram 
for five da}s successfiilh eliminated the dysenter}' or- 
ganisms from the stools 

Tlie spontaneous disappearance of dysenter} bacilli 
from the stools of carriers may introduce a source of 
error in obsen'ations such as these Tins is illustrated 
h} the fifth patient who had two positive stool cultures 
A third specimen of stool was obtained for culture and 
It was negative for d}sentery organisms Without wait- 
ing for the report of the third stool ailture, however, 
the patient was started on a course of succin}lsulfathi- 
azole, 3 Gm four hmes daily, 12 Gm or 0 154 Gm per 
kilogram dail} , for ■one w eek Thereafter, three succes- 
suc stool cultures were likew'ise negative for dvsenter} 
bacilb over a penod of tw’enfy-tliree da}s after treat- 
ment was started 

Onl} one patient reported any unfavorable effects of 
the drug Tins patient (Case 3) had four or fne loose 
stools daily while taking 12 Gm 0220 Gm per kilo- 
gram, daily for fourteen da}s 
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The pertinent data are shown in the accompaming 
table. It should be noted that in all cases the stool cul- 
tures A\ere negative for seieral dajs after the initial, 
ineffective course of treatment, but subsequentlv be- 
came jiositaa Tins illustrates the importance of ob- 
taining repeated stool cultures for at least three wedcs 
after the termination of therapv , a point v\ Inch has been 
emphasized hr Smj tli and his assoaatCs (4) 

It IS realized that the number of patients observed is 
small and that further studies are desirable. These ob- 
servations suggest, jiovvever, that relative!)'- small doses 
of succinv Isulfathiazole vnll clmimate d3senterv baalli 
iroin the stools of most earners if administered over a 
long period of time From the practical standpoint, 
however, it would seem bettef to give the drug m 
amounts sufficient to eliminate the organisms in a short 
time and with certamt)’ It is probable that 0,25 Gm 
per kilogram dail), m dmded doses, for five to seven •' 
davs, IS die Smallest amount of succinylsulfathiazole 
which will unifomilv eliminate d)scntery baalli from 
tlie stools of earners m a short time. 

SUxMIvLARY 

SucamlsulfathiazOle was gnen to three d)scnter) 
earners in amounts of 0 147, 0 195 and 0220 Gm per 
kilogram of body weight dailv These amounts did not 
successful!) cl minate the organisms from the stools 
when given for seven da)s, but when given for fourteen 


da)s ctfectivcl) eliminaiCd the d)senten bacilli from 
the stools A fourth patient did not respond to 0 lt)6 ^ 
Gm of the drug per kilogram dail) for fourteen days, 
but was rendered free from dvsenter)' baalli bv 025 
Gm per kilogram dail) for five da)s A ffitli jiaticnt 
recov cred spontaneoiislv from the earner sFatc ' 
Although relativel) small amounts of sucan) Isiilfa- 
thiazolc are effective if continued for -a long time, it 
would seem more pradical to give at least 0 25 Gm per 
kilogram dally for five to seven da)s, an amount which 
should iiniformh eliminate d) Senter) bacilli from the 
stools of carriers in a short time 

REFERENCES 

1 Kirbj \V M II, and Rantz, L, A The Treatment of 
Tjphoid and Djsentcrj Garners watU Succnij Isulfathla- 
lolc, JAMAl 119 615 (June 20) 1942 

2. Poth, E J , Qienowcth B M,, and Knotts FLA Pre- 
hminarv Report on the Treatment ol naalhr> D\scn_ 
terv wnth Succinj Isulhthiazole, J I,ab &. Chn. Med 25 
162 (Nov ) 1942. 

3 Scott,! C Prophjlacln, U'C of SulfaRuanidme, J ^ ^ 

122 588 (June 26) 1943 

4 -Sinvah C J PinlvcMein, M B. Gould, S il, Koppa, 

T M, and Lecder, F S \cute Baallan D>$oiter> 
(Fle.xner) Treatment with Sullagnamdine and Sne- 
cinjPulfalluazule, J 4 \IA 121 1325 (Apnl 24) 1943 


D Its 

Case 1 

Case 2 

Case 3 — 

Cx*;c 4 

Case 5 

818 Kg 

614 Kg 

S4i Kg 

72 Kg. 

77 7 Kg 


+ (112 dajs) 





7o 


4- 




63 



+ 


' 



0 195 Gm./Kg 
for 7 davs 

-f 



49 

+ 



V 


42 








01(j6 Gm./Kg 


35 

+ 

0 147 Gm /ICg 

-4- 


lor 14 da>s 


2S 

lor 7 days 


0^20 Gm./Kg 


-h 




21 



for 7 days 



14 



— 

■f 


7 


+ 

-f 



0 







0 147 Gim/Kg 

0 194 Gm /Kg 

0020 Gnu/Kg 

OOS Gm./Kg 

0154 Gm/Kg 

/ 

for 14 days 

for 14 dais 

for 14 dajs 

for 5 clave 

for 7 da>s 

14 

, .. 

— 



— 

21 

— 

— 

— 



28 






35 



— 



42 






-9 

— tt31 d.vjs') 

— (% 





-n.» ol ilrwnteTT c»nl« whh mesinyliiiKJtliUjoIo, The ilellr ileM»« ol ihe droj ere ihown. The lore diy h In eich tnc the 

J. .. eMettlW toertt el IrejtmeiTt wet tlerlerl The plot tlent Ininciie poiHIvo and the mlnm tlpn nctellve iloel enUurtl. The 
f "t I* clw 1 5 were potltlre lor B p>r.<i)r«"t*rl« AH elhcr peilltye cullurei ihowed ShlscIU ilVjletccnt 



rjoLt D » 


DICtMei*; 1?4} 


445 


Gall ladder Functions after Sub-Total Gastrectomy: 
Clinical and oentgcnolosical Observations 


By 

t R JANKELSON, MD‘ 
^ and 

S A ROBINS, M D 

nOSTON, MASS 


I T IS well known, that gall bladder disease may cause 
not onU secretory and motor disturbances of the 
stomach but also gross dianges m the gastnc mucosa 
On the other hand, w hat effect disease of stomach has 
'upon the gall bladder is not sufficient!} investigated 
, From the literature we have culled the follownng 
data Morgan, Crandall and I\T ( 1 ) have produced in 
' five dogs a pouch of the entire stomach After the gall 
bladder was^nsuahzed roentgcnologically w itli the sodi- 
um salts of telraiodophenolphtlialein the stomach w'as 
laVaged for fwt) or three hours wath egg yolk In two 
dogs the gall bladder was found to he cinpt} m two 
liotirs In three dogs no emptying occurred The same 
autliors (2) showed in five dogs wath pouches of the 
enbre stomach and an esophageoduodenal anastomosis 
that the gall bladders filled normally with the intra- 
, venousl} administered d}e In four experiments egg 
jolk W'as then given b} mouth Eraaiation of the gall 
bladder was prompt in tliree instances and delayed in 
-the fourth ^ - 

Boyden and Bennan (3) believe that the gall bladder 
empties significantly faster in patients w'lth gastnc and 
duodenal ulems, probably due to h}permotility of the 
, stomach and not to hyperacidit\ On the other hand, 
Feldman (4) showed sluggish or non-contracting gall 
bladders in the presence of peptic ulcer in 27 3 per cent 
of cases studied According to Lcb (5) who studied 
100 duodenal ulcer patients b}' intravenous clrolecystog- 
raphy, 26 percent of organicall}' healtli} gall bladders 
failed to fill Robins and Goldberg (6) state that in a 
" large percentage of duodenal ulcer cases no gall bladder 
^adow lb visible when the dye is given by mouth 
' -^^dman (4) obtained satisfactory gall bladder shadows 
m 87 7 percent of patients wnth peptic ulcers when 
arger doses of dye were given bv mouth According to 
nm the density of the gall bladder shadow' is often 
markedly reduced m the presence of a peptic ulcer and 

^ wtb small doses of the d}e the gall bladder may show 
Tio filling 

Ritchie and Boyden (7) believe, that carcinoma of 
- no demonstrable effect on the filling 

- le gall bladder wnth the intravenously adnumstered 
K, mor docs the carcinoma of the stomach affect the 

c^ce Our own experi- 

' "a uvln ^ others is that m the presence of 

’^J^'lder may fail to fill in the 


usual manner when tlie dye is given by mouth, Wlien 
filled, under such circumstances, the gall bladder may 
fail to empty normally after a fat meal 
According to Ritchie and Boyden (7) in the presence 
of a gastroenterostomy the gall bladder probably 
empties faster than normally On the otlier hand, Kalk 
and Nissen (S) sliowcd that in the presence of a func- 
tioning gastroeiiterostom} one m twelve gall bladders 
did not empty m the usual manner after a fat meal 
Thev suggest that the failure of the gall bladder to 
empty occurs only in the first few months post-opera- 
tivel} 

We could not find any reports about cholecysto- 
grapliic studies after a partial gastrectomy for either 
peptic ulcer or gastric carcinoma In our clinical work 
we have observed four cases of cholelithiasis in patients 
who have had a partial gastrectomy and in whom no 
evidence of gall bladder disease was found eitlier pre- 
operatively or on abdominal exploration during the 
operation These cases are briefly reported 

CHOLECYSTOGRAPHIC IN\rESTIGATIONS 

In order to elucidate the effect of partial gastrectomy 
upon the functions of tlie gall bladder vve have in- 
vestigated IS cases All patients have had partial gas- 
rectom} for either a peptic ulcer or gastnc carcinoma 

S}'mptoms suggestive 
of gall bladder disease either before or after ihropera- 
tion In none of tlie patients was there any gross evi- 
dence of gall bladder disease during the abdominal ex- 
ploration accompanj'ing the gastric resection In the 
interval between the partial gastrectomy and our in- 
vestigation which v'aned from a few months to four 
years diere were neither serious infections nor metab- 

Siolo^!^^'^”'^^^ bladder 

Our studies are divided into two phases First the 

% ^ intravenous or oral route and second the 

o' 

FILLING OF TILE GALL BLADDER 
In order 4o determine whether the gall bladder filk 

:csas\“ST";^''' 
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slimulation In 10 ca<es, the the was giien intra- 
leriousli m the usual manner, while in 5 cases, S gms 
ot dve was gi\en b\ mouth and plates were taken after 
fasting 14 hours In all but one case m which the djc 
was gncn mtra\ enoush , the gall bladder filled in the 
usual manner The densit}' of the gall bladder shadow 
was greater when the d\e was gpven bj vein, than when 
administered b_v irrouth No demonstrable stones were 
V -present m am of these cases 

Tlie interval between the partial gastrectoni} and the ' 
performance of the test was of no consequence The 
size of the gall bladder apparently was not affected b\ 
the preceding operation, since in our series there w'cre 
rather large but not necessarily enlarged gall bladders, 
as well as small ones Hence, we must conclude that a 
preinous subtotal gastrectomj may aftect tlie normal 
Idling of the gall bladder in about six per cent of the 
eases 

EiMPriiTNG OF THE GALL BLADDER 

After the gall bladder was filled with tetraiodophe- 
nolphthalein, a sfandard fat protein meal was given cadi 
l>atient and the concentration of the gall bladder shadow 
as well as the emptying of the gall bladder observed 
watluii a half hour All but two contracted the gall blad- 
der and coneentrate-d the dye wathin the organ in the 
usual manner In 2 cases (14%) the concentration 
and cvaaiation of the dve was definitely delayed This 
occurred independently of the inten'al between the par- 
tial gastrectomv and the test and apparently was not 
related to the gastnc secretions or gastric motility 
Hence we must conclude that in some cases a partial 
gastrectomv mav result in motor and concentration dys- 
function of the gall bladder 

DISCUSSION 

Tins evidence probably explains our clinical observa- 
tions, that follow mg a subtotal gastrectomy disturbances 
of the gall bladder mav occur The cliangcs appear to 
be It first motor disturbances of the gall bladder, later 
probabh hiliarv stasis and eventually gall stone forma- 
tion wnth or w ithoiit infection of tlie gall bladder walls 
Thus, in approximately 20 per cent of patients wnth a 
partial gistrectemiv , T. tendency to gall bladder dis- 
turbance can be observed, a comphcation winch to the 
lu-bt of our knowledge Ins not been heretofore con- 
sidered 

The mechanism of tins bilnry vhskunesia is most 
likdy humoral fcliolecystokiniii) inactivity Tlus is 
due 111 part to diminished or absent HCl m the 
stoimeii, winch is the normal activator of tlus lionnonc, 
in jiart to changes m the duodenal mucosa as a result 
of relative inaclivatv of this portion of the intC'-tmal 
trad Other factors, prolwhlv of lesser imiKirtancc aho 
plav a part in the causation ot this disturlicd motor 
fundioii of the gall bladder Among tlicse contnlnilory 
factors one should mention dtmini'-hcd peristalsis with- 
in the duodenum and thus a lessened ‘ milking action 
and lack of noniial distention r>i the duodenum Appar- 
entlv m most cases other factors -^iich as elastic recoil 
of the gall bladder, tlie secretory pressure of the hver 
and the nervous control togetlicr with a lessened hu- 
moral excitation arc sufficient to properly empty the 


gall bladder, thus prev cnting stasis and eventualh m- 
fectinn and gall stone formation However because of 
these changes in the evaaiation of the gall bladder, a 
predisposition to gall bladder disease mav develop m 
patients who have had a partial gastrectomy 

CASE REPORTS 

Cast I if H male, age 56, was admitted to the 
hospital 111 November, 1938 wnth a diagnosis of gastric 
caranoina The diagnosis was made on roentgen ray 
and gastroscope evidence In 1933, a nlild diabetes 
was discovered On a restricted diet without iiisultn 
he show cd glv cosuna only occas onally In 1936, a 
diagnosis of prepyloric ulcer was made on a roentgen 
ray exaniination Two Graham tests revealed no de- 
monstrable disease of the gall bladder 

At operation a carcinoma of the pvlonc end of the 
stoniacli was found, also involvement of the regional 
glands Explorahon of the abdomen revealed no hver 
niebstasis and a nomial gall bladder A subtotal gas- 
trectomy was performed The patient made an un- 
eventful recovery 

In Alav, 1939, a check up examination of the gastro- 
intestinal tract revealed no evadence of recurrence of 
the cancer The gaslro-jejunostoniy functioned well 

In December, 1 939, the patient dev eloped painless jaun- 
dice, at first attributed to cither pressure from enlarged 
carcinomatous glands on the common bile duct or lu- 
tralicpatic metastasis However, within eight days the 
jaundice disappeared and -tlie stools became normal m 
color 

In Janiian, 1941 the jialicnt liad a tvpical gall stone 
colic followed in eighteen Irours In deep jaundice and 
later by clay colored stools Vis b)c jaundice cleared in 
9 days The patient refused further roentgen ray in- 
vestigation 

Case U (Courtesy Dr 'Wekslem) B W , male, bad 
in 1928 at the age of 29 a pv lone resection and a gastro 
cntcrostoniv for a dinxlcnal ulcer Because of recurrent 
bouts of hemorrli ige and persistent pam he had in 
August, 1932, a subtotal gastrectomv, at winch time a 
gastro-jcjunal nicer was found Exploration of tlic 
abdomen revealed a nonnal gall bladder Follovvaiig 
tins operation the patient was relatively svinptom free 
on a rgid diet till December, 1937, when he passed 
again a tarrv stool His R B C was 2 300 000 and Hg 
60% Gastnc nnalv MS showed free HCl Under med- 
ical treatment he made an unevcnifiil recovery In 
Jaiiiiarv, 1938, he Iiad a sudden attack of severe sharp 
epigastric pain which radiated to the right upper 
quadrant Three weeks later he liad a similar attacls 
associated watli vomiting On txamination he showed 
some voluntarv spasm in the right upper quadrant and 
localized pam beneath the anterior costal margin Tem- 
perature was 104 WBC wais 33 900 Icteric index, 
15 Tlircc days later a ciiolccv stugram hv the inlra- 
vtiinus mctlind 4iovvcd a poorh functioning gall blad- 
der Four (lavs later a clinlecysteclomv was jierforincd 
The pathologic rcftorl was acute and chronic cliolecvs- 
tUis and clitilelitliiasis He made an iiiicvciitfnl rccov 
cry 

Case in Iv 7 female .age 37, had in 1933 a partial 
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DtCOUtR, 1941 

gtibtrctlomy for a duodenal ulcer winch remained actne 
despite several hospilAl admission'; and a previous py- 
loroplast} Neither before the operation, nor at cither 
' of the tiv 6 ojicrations was Uicre anv evidence of gall 
bladder disease 

Following this operation the digcsUvc svmptoms per- 
sisted On se\ eral occasions the question of a marginal 
ulcer was raised, but never proven Kepeated gas- 
troscopies showed post-operative gastritis and on one 
occasion a small superficial ulcer near the stoma There 
was also a definite neurosis which colored the clinical 
picture. She was treated symptopiaticallv but remained 
a semi-iiivalul In 1939, a Graham test revealed nnil- 
tiple stones within the gall bladder Cholccystecloniv 
" was performed, again without complete relief of the 
patients svmptoms 

Case IV G S , (Private Case) female, age 54 
In 1938, the patient had a subtotal gastrectomv for re- 
peated exsanguinating hemorrhages At operation a 
duodenal ulcer was found Tlie gall bladder appeared 
noniial, bile could he expressed and there were no 
palpable stones When first ‘^eeii in ^fav 1940 the 
patient again passed a tarry stool The R B C w as 
3,500,000 Hg 60% Tlic stools showed occult blood 
for seven davs thereafter the) remained free of occult 
blood A complete gaslro-intcstmal roentgen rav exam- 
ination revealed a partially resected stomach with a 
well functioning stoma No nicer was demonstrated 
The, gall bladder filled poorlv and appeared somewhat 
mottled In June 1941, this patient had a t^plcal gall 
Atone colic without jaundice A repeat Graham test 
„ showed definite facetted stones within the gall bladder 
Further surgery was refused bv the patient 


CONCLUSIONS 

Fallowing a subtotal gastrectomv. the gall bladder 
functions may lie mterferred with In our studies the 
gall bladder faded to fill in 6 per cent of tlie cases and 
the emptying was delayed m 14 per cent The latter 
, maj lead* to stasis within the gall bladder, later infec- 
tion or gall stone fonnation Four patients who de- 
veloped gall stones after a subtotal gastrectomy are 
reported 

V 
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Early Experimental Fistulas of the Stomach 


By 
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rniLADELPlIIA, FA 


rpHIS jear is the one-hundredth anniversarv' of the 
publication of “Traite analytique dc la digestion” 
bv N Blondlot (1) For more than fifty years this 
work was to influence the ideas and expenments on 
digestion of physiologists and chenustb throughnul 
"Europe The appearance of tins book m 1843 also 
marks an important event m experimental surgery — 
the production of a chronic gastric fistula 
Although fistulous conditions of the stomach were 
known and described long before Bloiidlot’s time, these 
Occurred m man and animals usually only as the result 
( of accident or pathological processes There w ere num- 
1 crous predecessors to Alexis Sl ^Martin but no prede- 
cessor to William Beaumont who realized as he did the 
value of the condition as a means of studyang digcstiv c 
processes and w ho took full advomtage of it The first 
to establish a gastric fistula w ith the intended purpose 
the phvsiologv' of tlie stomacli were Bassov 

SutaUttSl* Jefferjon Medical Collcso Philadelphia 


III Russia and Blondlot in France Each worked inde 
pendenltv of the other and at about the same time 
Bassov’s work was published in 1842 (2) and Blond 
lot’s m 1843 Both men were deeply influenced by 
Beaumont s work which was published about ten y'ear' 
earlier (3) and both attempted to duplicate by' surgen 
on the dog what accident had performed m St lilartin 
According to Pavlov (4). this marked tlie startinr 
point of the modern methods for obtaining gastric yuice 

The need for a method of obtaining pure gastric 
jmee was felt keenly by Blondlot He wrote ^ 

tlus'^flui? P™cedure employed m obtaining 

th s fluid Our ideas about tins digestive agent f>ar ci! 
cUkiice are vague, incomplete, and often contraHirhnv, 
Almost all procedures for obtaining the juice furm i 
an impure product winch is so scann ^ furnish 
analysis is difficult quantity that 
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“The means cmp]o}cd until tlie present wr obtain- 
ing gastnc juice are (] ) JvilJing an animal some time 
after he has eaten, (2) introducing into tlie stomach n 
drj^compressed sjionge to whidi is attached a stnng to 
enable it to be withdrawn later, (3) utilizing the faailh 
possessed bj some people of \omiting at unll, and (4j 
finall) profiting h\ cases of gastnc fistuhs which ate 
established spontaneous!} in man following acadents 
As can be readil} seen, all these procedures are far 
from offering an equally sahsfactor} result.” 

' Blondlol discussed tliese procedures in detail and 
pointed out tlie adrantages and disadituitages of each 
,His descnption of the technique he einploied to make 
a 'fistula of the stomach makes interesting reading It 
must he borne in mind tliat at this time anestliesia and 
ascqitic siirgerj -were unknown 

“This procedure suggested itself to me from the pre- 
ceding one (the case of St Afartm) of which i‘ is onh 
an imitation I asked mtself if it would not be possible 
to produce artificialh in animals gastnc fistulas which 
rC'Cmble those that sometimes develop in man after cer- 
tain accidents This seemed to me fairh eas\' to do 
since there are recorded cases of gastrostomi performed 
successful!} in man, in whom ^^vlScctlon is always-nuicli 
more dangerous than m animals 

'To cxeaite this expennicnt I chose a }Oung dog of 
great size, one not } et full} growm but w ell bclla^ ed 
Aliout one-half hour before the operation I fed him a 
modest meal of meat and bread With assistants holding 
the animal 1 made an incision from the xipliotd process 
dovsn towards the pubis for a distance of seven or eight 
centimeters The pentoneum was cut with care so as 
not to injure tlie intestine. The stomach was easil} 
recognized since it w as moderately distended wath food 
Tlie stoniacli was pulled towards the incision and cut 
wath tlie point of a knife. I then passed a Slher stnng 
through the stomach at tw o points, so that the stomadi 
enclosed between the two sutures was three to four 
ccntimelers and lay toward^ the cardiac extremit} of 
the greater airvaturc. With assistants holding the tw o 
ends of the stnng, I proceeded to close tlie wound 
ntter first replacing into the abdomen the intestines 
■which had escaped from it Soeral sutures were sufii- 
aeiit Botli ends of the metal stnngs protruded to the 
outside and were wwapped about a piece of wood in 
sucli a manner as to bring the portion of the stomadi 
enclosed by the stnng in contact w ith the inner surface 
of the wound Xeedless to -say , this caused the stom- 
ich to fit against the alidoininal waill so that a fistula 
was established 

“During the operation the dog aoniitcd some of its 
food He later ate wliat he had \omited hut re- 
fused all other fooil I ga%c him some milk on the 
second fkn which he drank with pleasure By the 
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third day he played and ran about just as though he 
had not bad a ’noiind. 

_ “On tile week follonang I tightened the siKcr liga- 
ture daily by twisting it around the wood until) on the' 
17ih day, it came away complctch from the stomach 
I could now introduce into the stomach a narrow sound 
through which flowed out -various liquids that were fed 
the animals , this assured me that the instnimcnt rcalh 
was m the gastnc caiaty To enlarge tlie wound I in- 
troduced sereral fragments ot dry sponge which closed 
the opening and at the same tune hindered tlie escape 
of food 

“Fifteen day s after the first e.xpenment I repeated it 
on another dog wath the same success I kept both 
animals m a state of pertect healtli for three months 
during which time I used tlieir fistulas not onh to ob- 
tain gastnc juice in abundance but also to carry out ex- 
periments on digeshon rvithin tlie stomach The sec- 
ond dog was saendeed (or a certain purpose As for 
the first, he is today still watli me and alfhoiigh for tw o 
1 cars 1 hare utilized his fistula to collect gastnc jiticc 
and chyane or to introduce sounds, tubes, thermometers, 
etc into the stoniacli, he is still in good health and is 
fat, active, alert and enjoys an excellent appetite ” 

In addition to establishing a gastnc fistula, Blondlot 
was apparently tlie first to use a metal 'gastnc cannula 
He w-as bothered by the extreme rapidity wath winch ^ 
the fistula tended to close. To o\ ercome this he dilated 
the wmund and introduced a flanged siKtt cannula so 
that, as he expressed it, “it was fixed m the w ound like 
a boutonniere in a buttonhole.” 

iC 

rtferekces " 

1 N Blondlot Tnute anabtique de la difitsslma .ooniidcrce 

parbculiercment dans ITiomnic et dans Ici animanx ver- 
tebres Xanej 1841 

2 Ba'«or Fistules gastrigucs artifiaelles sur dts chicns. 

Eocielc jmpcnnlc des naiuralistcr dc Mosenu, vol 16 , 
Dec. 17, 1842. 

3 Beaumont, W Experiments and obscn-ations on the gastnc 

juice and the plwsiologj of digeshon 280 pp Blatts 
bnrgh X 1., 1833 

4 Pa\Io\ I P The work of the digcstwc glands Trans 

by t\ H Thomas 266 pp London, 1910 


ERR-kTU-M 

lu the comment of Dr Ahcc R BcmhcI^ 1 '^ article 
“For Better Nutntion,” which appeared m the No- 
aember issue of this Journal, it stated that “Nowadays, 
infants arc fed every few hours from the \er\ begin- 
ning of tlitir lives , whereas it sliotild have read 
‘Nowadays, infants are fed cverv four Irours from 
the \erv beginning of that lues” 
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Editori I 

DO YOU AGREE? 


- ;r\\"o tlungs on tlic part of a doctor dcstroj morale 

Jn the patient,- — rubba heels and whispering in the 
sick room 

" Do not hand a diet list to an accomplished gxiiinimnd 
unless ^ on widi to make liim sick 
If-voii tliink 3 ou have the diagnosis but are not quite 
sine, just put “^pseudo” m front of it, and 3011 will 
prqbablv be correct. 

Voniitnig in a person who ne\cr \ omits iisualh' 
means orgaiut disease, but in nervous people it often 
IS induced hv tickling the palate 
Belcinng which gi^es comfort is not complained of, 
but air swallowers make a big stoiw to call attention 
10 their habit 

, A bitter taste in the mouth is a sign 01 a nervous 
individual but a salt3 taste (without bloocD means 
fatigue, 

~ A bad breath seldom taahtatcs diagnosis, but there 
' IS a smell of mabgnanc3 m the gastric contents of per- 
, bons watli cancer of the stomach 

na3' (Town focal infection to some extent, but do not 
overlook <i dead or abscessed tooth 
. “ Fastidious persons call themsches constipated when 

^ the dailv^ stools are a little small because the3’ judge 
" - tlie ^cienc}’ of their excretorv function b3 the sensa- 
tion qf sphinctcnc dilatation 
Some people use the word "indigestion” wdien the) 

^ ' mean constipation 

, Main persons have used rather drastic purgaluc' 
all their lues without developing s)Tnptom 5 of indiges- 
tion , 

A few per-,ons otherwasc mcnlallv normal claim that 
thur bowels never tnove 

Persons wlro usuallv have three evacuations daily 
thmk thev arc constipated if thev' have onl3 two 
^ Persons whose bowels move 01113 once a week seldom 
complain of constipation 

Diarrheas which last for vears arc harmless and arc 
- due to intestinal hurr3, the colon not having time to 
_ absorb much \\atcr from the food mass 
‘ The patient who is uttcrlv' unable to describe how 
, he feels, feels very badly 

A , woman who smiles as she describes her pam is 
^ always hvsterical. 

, Acarefulh taken histoiw' is of greater value in diag- 
nosing pepbc ulcer than a careless fluoroscopic ex- 
amination 

^ Appendicibs can be diagnosed only b3’' the man who 
has^lus hand on the abdomen while the pain is there 
. t In vcr3' chrome pam in the right lower quadrant of 
7 the abdomen, die appendix seldom is responsible 
The commonest cause of abdominal distress is con- 
-itipation 

Dic^most senous cases are those with the briefest 
r complaints ' 


The less 30U find wrong with a patient, the longer 
must be 3 our explanation of his S3mptoms ' 

The hvperscnsihVe patient has a moist eye, and he 
low'crs his brow's when you raise your voice 

Tlie commonest cause of abdominal ngiditv is tick- 
hshness 

The terminal stage of cardro-vascular-renal disease 
without edema shows as rapid weight loss as cancer 
Pyorrhea seldom causes a symptom-prOducing gas- 
tritis 

Many phvsicians still get good results from long 
presenpbons 

One sometmies meets a patient who docs not need 
a sedative 

The pabeiit who boasts of his health may merely be 
depressed 

The woman who cannot make a single decision be- 
comes .1 difficult patient 

Looking at the patient’s tongue has come back into 
vogue, but 3011 have to be good to get avvav with it 
Toda3 the scale salts often give more dramatic le- 
.ults than the vitamins 

Man)' a man thinks his xiplioid process is a tumor 
The first interview will tell 3011 whose medical col- 
umn tlic patient reads 

Ihcrc IS no greater builder of confidence than an 
admission of ignorance 

A ph3 sictan gets closest to In's patient on the day he 
himself feels ill 

The older a doctor gets, tiie less he tells his patients 
Intcsbnnl obstruction in August is likely to be ’due 
to eating com 

Renal stone is the onl3 disease that makes patients 
turn soinersalts m bed 

The conunoncsl causes of worr3 arc fear of illness 
and lack of money 

Some of the healtliiest mdividiials eat the most 
monotonous diets 

Doctors are just as busy as before vntamins 
It isn’t necessar3' to be a mmd-reader to praCbcc 
medicine, but it helps 

The most hopeless pabent is the gclabnous child of 
albuminous parents 

The most ancient and tlie most modern vomie in 
medicine is psv chotherap3’ ^ 

Gastroenterology might have succeeded earlier if 
Its nomenclature had been patterned after the pon- 
derous stvle of dcrmatolog3 

A good surgeon is a physician who can operate but 
a good jihysician doesn t need to 

We would understand nature iLwe undei stood die 
exceptions to tlie rules 

appreciate helpful suggestions more than 
health inventories 

Tlie findings of the Freudians are shocking if tnie,‘ 
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to ht -a. ^pcaaltzcd cornsc ]n general practice and he- 
ouglit.lo leave college as \\ ell-Btted Tor liis task as the 
man vho intends to restrict hunseU to one phase of 
■disease. His post-graduate ^\o^k should be done not 
only m hospitals, but through apprcnUceship to excel- 


Book 


"l^cn’ousncss, Indigejiioii and Pam By Walter C 
Aharez; jM D Harper and Bros , N Y , 4S8 pp 
$5 00 1943 

The- author started out to-\\ntc a long-delayed 
new edition of his best-selling “Nervous Indigestion” 
but, ns he saj s, before he got done he had an cntirelv 
nev book vith ten tunes as mal\^ ^\ords as were m 
“Nchous Indigestion and so he gas e it a new title 
He calls this a “different ' t\ pe of book in that it 
deals more w'ltli Sick, unhappy persons than wntli their 
diseases, more mtli sjTUptoms and tlieir meaning than 
Vitlf disease entities, mpre with tlie handling of 
patients than with the giving of medianes, and more 
,wjth the puzzling, poorh understood and seldom de- 
scribed abdominal discomforts and indigestions than 
walh the well-known organic diseases like ulcer and 
cancer and cholec\stitis 

The book is different also in that it deals not onlv 
mth those diseases which arise in the digestne tract 
and are desenbed in the books on gastroentcroIog\ 
but also witli those many diseases such as constitutional 
inadequacy, psychopathy, tlie nenmus breakdowm, 
arthritis of the spine, migraine, and pelvic disease 
which the “stomach specialist ’ has to diagnose and 
. struggle with dar after day and many tunes a dar 
^ ^s Alvarez says, if a gastro-cnterologist is seeing 
such troubles everr day then why shouldn’t a book 
- written to help him w itli his problems describe and 
discuss these troubles, even if they arc not arising in 
any part of the digestive tract So far as we know 
this is rhe first tune in medical history that such a 
book has been written 

Tlie book is different also in that in it the wmter 
takes the reader witli him into his office and there 
shows linn so much of what everv ymung practitioner 
. wants to know, which is, how an internist’s mind works 
as he tnes to make a diagnosis, and what he say's 
,and is careful not to say as he talks to a fussy and 
^ difficult pabent 

In this book the young physician is show n just how 
to take the type of history from which he can often 
1 make a correct diagnosis, and he is told what the many 
svniptoms probably nicaii The chapter on treatment 
Wall delight many physiaans if only' because in it 
tliey can learn the details of how psycliotherapv is 
earned out 

The thousands of physicians who enjoved “Nerv'ous 
iidigestion will probably enjoy' this book too be- 
cause It is w ntten in the same liunian and cliatty' sty le, 
w ith a world of medical anecdote and nnicli quiet humor 
^ ong the way Into this book Ah arez has poured 
much of the Clinical wisdom he has picked up in 
1^ -three years of busy consultant practice 


REvurws r , 1 ' 

lent general men His outbok would then be as spe- 
cifically general as the other man's is generally specific 
The public soon would learn, from employment of such 
a doctor, that they were dealing witli an expert and 
one who could safely he trusted to refer when necessary' 


eviews 


In many w'ays it represents a graduate course in 
internal medicine 


Human Gastiic Function An Experimental Study 
of a Man and Ins Stomach By Stewait Wolf and 
Harold G Wolff Witli a forward by Professor W 
B Cannon pp 195, $4 75 Oxford University' Press, 
New York, 1943 

As indicated by tlie title, tins is a study of gastric 
function m a 57 year old man with a fistula of the' 
stomach Gastrostomy was performed when he was 
9 years old because of an oesophageal stricture result- 
ing from drinking extremely hot clam chowder Dur- 
ing the ensuing 47 years he kept himself in a good 
nutritional state by' feeding himself through the arbfi- 
cial opening His defect did not interfere with per- 
forming hard work 

After the original oper.ilion a portion of the gastric 
mucosa had herniated and formed a permanent 
rosette-like collar around the stoma The changes m 
the color of Ins collar reflected like changes in the 
mucosa within the stomacli Tins collar thus afforded 
an easily accessible view' for studying the v'ascnlanty 
of the mucosa, as indicated by' its changes in color, ‘ 
under ranoiis condibons In addition to tiiese cir- 
culatory dianges, Wolf and Wolff investigated the 
motor and secretory actmties of the stomach changes 
m the properties of the gastric juice under v'arving 
condibons, and carried out both gastroscopic and X-rav 
studies of the stomach 

Their findings make most interesting reading They 
observed that increased secretion by the parietal cells 
was always accompanied by hyperemia of the gastric 
mucosa and that hyperemia also accompanied in- 
creased motor activitv IWien the mucosa was An a 
state of hyperemia and engorged it w'as iimisualh sus- 
ceptible to injury and tended to hemorrhage undW the 
slightest trauma If the mucus laver were wiped 
from the mucosa and gastric juice allow ed to come in 
contact with the denuded area, there resulted a fur- 
ther hyperemia and increased aad secretion Pro- 
longed contact of tlie denuded mucosa with the gastric 
juice, together with a minor erosion, resulted in tlie 
tomiabon of a peptic nicer 

A number of phj'sical and chemical stimuli were 
<^plied to the gastric mucosa with interesting results 
Touch sensation w-as absent hut pressure sensation w'as 
present and roughly localized Temperature sensa- 
tion was absent between 18° and 40° C but present 

important obsen'ation was 
made that although painful sensahons could not he 

Smnr the normal gastric mucosa 

minor stimuli caused pain when the mucosa was m- 
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flamed oedematous 

"pie effects of vanous drugs (Instanime, mecholjl, 
atrop.ne, epmephnne) were studied The influence 
' of these agents on the sccretorj and motor actmQ of 
the stomatii depended in a large degree on the previ^ 
DUS emotioiial state of the subject It is Interesting to 
note that no effects from smoking tobacco were ob- 
* served - 

The portion of tlic book dealing w itli dianges iii _gas- 
,tnc function accompannng various emotional states 
of tile subject niake most interesting read hg The 
emotion of fear was accompanied b\ a depression in 
gastric functron but the emotions imolving frustration 
,Tnd rqiressed conflict were accompaiued bv an in- 
^crqise in the vascuhnty of the secretorv and motor 
actnities The stomach mucosa under these condi- 
tions became red, swollen and turgid, and resembled 
stronglj die Inpertrophic gastritis familiar to the 
gastroscopist 

The authors are to be commended for taking full 
advantage of their opportimitv to make a thorough 
study This book is a “must ' for ant one mterested 
in gastroenlcrologt v 


Tht Tnmilphant Spmt, — A Study In Depression 
B} E Gralnm Howe, pp 344, Faber and Faber, Lon- 
don, England, 8 shillings, 6 pence 

Howe is a successful London pS 3 chiatnst who lines 
up with Jung and takes an intuitive approach to the 
subject of depression, as well as to the ambitious prob- 
lem of what ails the world He believes that tlic 
siiprenntv of the spint, the importance of the indnidual 
and a better agriculture are die direc “musts” for a 
better world after the war Tlie major assumption of 
the book IS to die effect diat a close stud} of indu idiials 
reveals not onlv whv thev mav present depression, hut 
b\ inference, it reveals aFo whv die whole of mankind 
has slipped A number of case histones are presented 
to show Whv indivnduals have nervous breakdowns and 
among the causes are,- — refusal to admit or accept the 
fact<r of life, an insistence that the wnrld must be per- 
' tect, maintenance of a moralistic attitude, be ng too 
'high-ialnt ng neglecting the biological side of one s 
< nature, getting in too nnidi of a rut insistence upon 
happiness, failure to put high ideals mto action The 
author steers clear of dehnitions and maintains a grow - 
mg attitude of mind hmiself His books are his patients 
Tie uses formal diagrams which no doubt are useful to 
certain tvpes of readers in Impressing his points upon 
them In places this book attains the grandeur of a 
classical tssav H>s references to the psv chological 
reactions of Britons at war is splendid writing No one 
who has read the seven liooks b} Howe can doubt that 
lie represents something new and something which is 
at times puzzling in the domain of phvchologv Possi- 
blv Ills chief contribution consists m his advice to 
people to accept life as tliev find it to accept sorrow re- 
verses, even sm, wathout attempting to denv anj por- 
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tion of experience He is an idealist and at tlie same 
lime an extreme realist At anv rate, his admission 
'that the human experience rightly mcludes a spiritual 
element, which is jusT as real, — though not more 
real — ^than the b ological element, is an attitude wluch 
wall shock no one except the contpletelv matenahstic 
and formalistic disnples of the unhappj era of meclia- 
n'sin, which managed to produce its owai psjcliologv 
One might almost wash tliat Howe sometime would 
waate a pure philosopli} At present, however, it is ob- 
V lous that his chief interest is healing In this domain, 
his oiaginaht} is refreshing arid promises to make deep 
impression upon formal psjchiatry if he lives long 
enough 


Unite and bimalysis Bj Loiiis Gershenfcld Phil- 
adelphia, Lea and Febinger Second Edit , 304 pp , 
1943 ($325) 

Completclv revised from an earlier edihon, this book 
IS destined to hav e an important place m the ph} siaan’s 
I'brar} and the clinical Jaboraton The procedures for 
carr 3 'ing out vanous kadney function tests, tlie methods 
of chemical, physical and microscopic unne' analysis, 
and the significance of the vanous findings are thor- 
ouglilv discussed An appendix giving instrucUous 
for tlie preparation of reagents and descnbmg metliods 
and apparatus which, are used only' on occasion com- 
pletes tlie volume Forty-tw o figures -are included 
A useful book and heartilv’ recommended 


Physiology oj the \crtouc Syslcitt By John T. 
Fulton New York Oxford University Press Sec- 
ond Edit, 614 pp, 1943 ($9(X)) 

The first edibon of this book bv Professor Fulton 
was revaewed m tlus Journal in the issue of December, 
1939 Ar that time it was said that “this book is a 
splendid book and one that is much needed today ” 

Th s statement still applies to the second edition The 
book has been revased to include many of the recent 
developments in the field of neurophysiology The 
consequences of vanous brain and cord injunes, such 
as may be experienced in war are noted The chap- 
ter on conditioned reflexe-- contnbuted bv Dr H S 
Liddell of Cornell University, emphasize^ to a nice 
degree the complex physiological integrations which ' 
are concerned m even our sunplest every day habits 
Of speaal interest to the gastro enterologist are the 
chapters on the autonomic nervous =}stcm and the 
hvpiothalamus One must be familiar with the physi- - 
ology of the autonomic nerv ous sy stem and centers of 
ntegratioii of the higher vegetative functions to reallv 
understand the coordinating functions of the vasceral 
organs 

Each chapter has a bnef summarv of its context 
This book IS both a text and reference volume Sixty - 
six jiage-- clo-elv packed vvath references make it a val- , 
uable source-book to neurophv atological literature. , 
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CLINICAL MEDICINE 

_ ' : Mouth and Esophagus 

' ' Romnsoi D \V and H \hless, M S PapMarv 
c\ctadatoitia lyinphoimtosum of the parotid gland 
{Sterg Gw Obst , V 76, P 449, 1943 ) 

- The autliors collected from tlie literature 67 cases of 
- paroOd gland cjstadenonia and add 4 cases of tlicir 
.own ' In onl\ tivo of tlie 67 cases reported vere there 
Signs of malignant clianges In their own cases the 
growths were benign ind composed of numerous cjstic 
spaces vhich were lined with well-differentiated col- 
umnar epithehnm Within the delicate recticulum of 
the stroma were numerous pockets of closeh packed 
X Ijmjihocjdes The histologi' of tlie tuirror is figured — 
N Underhill 

' J 


Abbison, P R Spcciiuot of antc-thoracic oesopha- 
gus' (Proc Royal Sor Loudon^ 36. 342, Ma\ 1943 ) 

-t 

The pesophagits and upper part of stomach had been 
removed for carcinoma of the ahctonunal oesophagus 
An- antc-thoracic oesophagus was constructed The 
patient died a>car later of secondan deposits A pep- 
tic ulcer c^-as found -at tlie junction of tlie skin and 
gastnc mucous membrane. Dunng life the patient 
complamed ot some pain in this area — M N Under- 
hill 

a 

I , 

V ^ 

, ' ‘ > Stosiach 

Hebbel^ R Chtoiiic gastritis , its relatioii to gastric 
^ and duodenal ulcer and to gastric catctnouia {Am J 
Path', V ^19, P 43, 1943 ) 

, * ^ Stedies were earned out on 260 stomachs obtained 

f at autopsy and 158 stomachs obtained bv operation for 
^ nicer (106 cases) or carcinoma (52 cases) An at- 
tempt was made to correlate gastric carcinoma with 
' gnstntis The results, howeier, do not support the 
u new held by ^me that carcinoma arises more frequent- 
I h m a stomach wliidi already has an existing diffuse 
^ t gastritis — I M Theone 


r- 


^ ’ Bowel 

Cabdw'elb, W a and Hardw ick^ S W Obscrua- 
ttom on Flexner- dysentery (Edinburgh Med J,Y 

■50, P 129, March) 1943 ) 

An account ’s givam of an Institutional outbreak of 
nxncr djsenterv'' wliidi occurred in tlie mid-wmter 


and carl} spring niontlis A careful routine wms adopt- 
ed for the collection of fecal specimens Specim^s 
wliidi had been in glyccrme-sahne several hours gave 
better results than tlie rectal swab method, and desoxy- 
cliolatc-citrale medium was preferred to MacConkey’S 
Most of the cases were mild, wnth the mortality’ rate 
being under The majority were treated by the 

sodium sulfate method Of the cases in wdiich sulfa- 
guamdme was tried, the best response w'as obtained 
witli the earh ones In an effort to prevent spread of 
the infection a vaccine was tried The immunity' con- 
ferred, if anv, was of \ cry short duration, y et prophy'- ’ 
lactic inoculation is recommended in a ward if given 
immediately following the ocatrrence of one or two 
sporadic cases Emphasis was placed on tlie follownng 
factors important in the spread of the disease (1) 
lailure of the nursing staff from ignorance or from a - 
mistaken sense of duty to report gastro-intestinal symp- > 
toms (2) the common temporary' earner state follow'- 
ing infection (3) the occurrence of “missed” cases — . 
G P Blundell 


ScHATTLNFUJi L E Ltpoiitas of the qastraiiiics-^ 
tnial tract (Surgetv V 14, P 47, July, 1943 ) 


This extensn c renew' of the literature of lipomas of 
the gastrointestinal tract begins w'ltli the earliest re- 
ported case (Morel m 1876) More than one-half of 
all lipomas of the gastrointcsbnal tract are found m the 
nnall intestine and about one-third are found in the 
ilciim Over onc-third of all cases result m intussus- 
ception 


The tumors niav be either subserous or submutous 
The SMiiptoms of such tumors are those symptoms that 
might result from the mere presence of a tumor, such 
as obstruction and intussusception, or tliose symptoms 
which might arise from complications, that is, hem- 
orrhage, etc Symptoms may be entirely absent The 
diagnosis of these tumors is rarely made as there aye 
no diagnosuc signs An attempt is made by the author 
to present definite clinical manifestations w Inch lipomas 
ot the intestinal tract produce together with tlie sy'mp- 
toms of each type The treatment of these lipomas is 
that Ol rcmov'al of the tumor with that section of the 
intestine necessary' 


1 he paper is an excellent rewew of the subject and 
ha.s ail extensive bibliography Adolph A Walklm- 
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^ Ross,' J T Thu signtficaiici oj rectal bleeding 
(A^cu> York State J i\Ied ^ V 43, P 763, Aug 1943 ) 

Anoscopic, r£ctoscopic, palpatorj and roentgeno- 
graphic exanunabons should alw-ajs be done to estab- 
lish for certain that rectal bleeding is due to lieni- 
orrhoids and not niahgnanc) Of the ulceraU\c dis- 
eases of the rectum tlie most important are l^nipho 
granuloma -venereum, chronic ulceratne colitis, die dvs- 
enteneS and tuberailosis The most senous causes of 
rectal bleeding are carcinoma and chrome idiopathic 
ulcerative colitis 

Hemorrhagic diseases and intussuscepbon are the 
most common , causes of rectal bleeding in the infant , 
prolapse, poh'ps, pin worms and acute gastroentenbs 
m diildren , and hemorrhoids fissure fishila ulcera- 
^bons, djsentenes, and polj-ps m the 20 to 40 year old 
group In older patients carcinoma, impachon and 
prolapse are additional causes for rectal bleeding — I 
M Theonc 

iLamsox, O F Appliance jor colostomy control 
(JFcst J Surg, \ 51, P 127, 1943 ) 

I^anisou describes a removable plug which is useful 
in colostomy to prevent leakage The appliance con- 
sists of a disc, somewhat larger dian the stoma, vvitli 
a small balloon attached The balloon is inserted into 
the colon and gentlj inflated The pressure of the 
balloon keeps the disc firmly against the stoma and 
-prevents leakage A valve in the disc controls infla- 
hon and deflation The balloon is deflated and with- 
drawal when evacuabon is desired The appliance 
should be used onlj some time after operation and m 
the absence of any colostom) infection — D A IVoch- 
en 

ScnxEpp K. H Diaphragmatic henna as a cause 
of "nitractal le heartburn" of prcgtiaticv (Anter J 
Ohst Gvn, ^ 46, P 142, Tub, 1943 ) 

Schnepp states that “diaphragmatic hernia can cause 
svmptoms resembling diose caused b)’ peptic ulcer or 
gall bladder patliolog) Under conditions of gen- 

eral pract’ce symptoms to bring the patient to the 
roentgenologist for examination will rev^eal diaphrag- 
matic hernia in aliout 2 out of 100 patients One 
w ould expect such symptoms in particular to be precip- 
itated during the stress md strain of labor ’ The 
author concludes from his stud) that “intractable lieart- 
bum ’ of pregnane), appearing after the 12tli week, 
not relieved b) usual medicabons and iisiialh aggra- 
vated bv die recumbent position, ma) well constitute 
the rarch recognized symptoms of diaphragmatic her- 
nia— N N Underhill 


CHAKACiir, H Primary lymphosarcoma of tin iit- 
Icsltne in a boy of sevtn {4m J Stirg^V 59, P 601, 
1943 ) 

Nine } cars prevaoiish , w hen he was age 7, the sub- 
ject had a resection of a haiiphosarcoma of the ileum 
The tumor had involved adjacent hmph nodes In 
this follow -un stud) the bov was found to be in good 
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health and w itlioiit s\ mptoms A search of the litera- 
ture reveals tliat 404 cases of hmphosarcoma of the 
intestine havi been reported Of this number 103 were 
followed up carefullv for a number of years A sur- 
vival of 5 years post-operative was showai bv only 14 
patients — I M Thcoiie 


Block F B Axm Sales, P M Acute intestinal 
obstruction due to bands complicating pregnancy ( 4m 
J Obst G\n V 46 P 134, July. 1943 ) 

The authors have reviewed the Aniencan literature 
of the past ten v ears of this all-important complication 
of pregnanev Although not of frequent ocairrence, 
Ihev mentioned that the aim of their presentation was 
to direct attenhon to the senous combinabon of acute 
intestinal obvtruction and pregnancy 

They have ioimd only 13 cases reported duniig the 
past ten vears In 3 cases the mother died and in 3 
cases the foetus was lost. Under the auspices of the 
Philadelphia Count) iMedical Soaeb a request was 
sent to 50 hospitals that a search be made through the 
records of the preceding 10 years Thirtv -three hos- 
pitals replied and those together watli the cases obtained 
from the records of the County Medical Soaetj vaelded 
a total of 22 cases of inteshnal obstnichon complicating 
pregnanev Of these 12 were antepartum Of these 
7 were due to bands of adhesions resulting from a pre- 
vaous operahoii Death of tlie mother resulbng in 5 
cases and death of the foetus in 6 cases The obstruc- 
tion occurred between the third and seventh months 
in all except one case in which it occurred at term 

The authors report two cases that the) had picrson- 
allv seen and who were operated immediatelv In 
these cases the mother and child both came tlirough all 
right 

In siimnwrizing, the authors state that although 
acute lutesbnal obstruction is imcommoii it is yet a 
senous complication of pregnanev One of the most 
conunon causes of tins compheabon is the presence of 
adhesive bands resulbng from a previous lower abdom- 
inal operation which became taut as the enlarging uter- 
us pushed the intestines into the upper abdomen Ob- 
struebon may occur at any interval after an abdominal 
operation and the fact that a pabent goes through a 
normal pregnancy after such an operabon is no assur- 
ance that she wall not become obstructed dunng a sub- 
sequent one 

Dunng pregnancy mechanical obstnicbon should be 
suspected when there is a historv of a prevaous lower 
abdominal operation, associated watli the tnad of 
cramp-hke pains, vomiting, and obsbpation If x-ray 
examination reveals distended small bowel, the diag- 
nosis is made, but negabve x-rav findings do not nile 
out obstruction Earh operabon is recommended to 
release the obsbucbng bands, and careful search should 
lie made to release all points of obstruebon — J Ber- 
nard Benisbne 
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GtABE, Iv A Pam as a symptovi tn appcndicths 
‘ (Jihnnesota Med , V 26, P 622, Jxily, 1943 ) 

’ A bnef rewew 'ot the neuroanatomy o£ the region 
' calls attention to the fact that there are two nen^e sup- 
rphes imolved, the viscus mnen'ation coming from the 
^visceral afferent fibres o£ the splanchnic, and the peri- 
loneariunen'ation from the somatic nen^es This ex- 
plain''lhe difference in sensation from the lanous parts 
of the bowel and peritoneum The initial generalized 
pain arises from tlie appendix itself due to distension of 
' the organ. This pain is only roughly localized to the 
I Insctis itself or is referred The later localized pain 
ansds from stimulation of the parietal peritoneum by 
the spreading 'inflammatory process With the . in- 
vohement of the peritoneal serous covering and pane- 
ial peritoneum, localization of pain, skin hyperesthesia 
" ngiditj, fe\er and leucocytosis are manifested The 
' difficulty of making a diagnosis in the retroperitoneal, 
retrocecal and retrocolic types is due to the fact that 
the sensitive peritoneum is not so readily situated The 
' localizing pain maj be entirely absent and the rigidity 
and tenderness may be in the right lumbar region The 
^ importance of bimanual or rectal examination cannot 
‘lie owreinphasized — N Metzger 


CjFrwk W H Jr and Stone, H B Enteric 
iittussusccphdn m adults (Surg Gvn Ohst , V 76, 
P*95 Jan 1943) 

An interesting and unusual case of adult enteric in- 
tussusception -nuth poliTJOsis of both the small and 
large intestine is reported The rants of these ti\o 
conditions is stressed and the diagnosis by means of 
double contrast banum enema x-ray ^'lSuahzatlon of 
the colon is emphasized 

Intussusception is defined as the invagination of one 
part’ of the intestine into another part An anatomic 
and an etiologic classification is given In the latter, 
tlierc are two tv’pes, the primary, which occurs usually 
m infants and the secondarj form in adults, uluch fol- 
' lows some organic causative factor The mechanism 
" ^ of the secondan type is described as being that of 
spasm of the intestinal nail below the organic lesion, 
and relaxation of tlie portion terminal to the spasm 
^This condition favors the reception of the contracted 
- portion into the dilated portion The mechanism m 
. ^ babies mav be tlie same and follow inflammation of tlie 
Iniiphoid tissue m the Ion er ileum The causes of the 
secondan ty-pe mentioned vere benign and malignant 
neoplasms, Meckel’s dn erticuliim, gumma, ulcers of 
disenten, tiphoid and tuberculosis, enteroc}Sts and 
pansitci In cases of adult intussusception, careful 
search for organic lesions was adiised 
In lilt infant the symptoms are ti pical and the treat- 
ment IS surger) unless it is prompth reduced bj an 
enema Resection is not usualh necessary and reduc- 
^n alone usually leads to a cure without recurrence 
ic syanptomatologv of the adult form is TOried and 
u^iall) comes to surgery^ yyith the diagnosis of in- 
cs inal obstmebon A careful search for tlie cause 
' tynioval are important ni treatment — J T !Mc- 


P.y.NCREAS ' - 

De Courcy, T L Dermoid cyst oj pancreas (Ann . 
Siiig,y 118, P 394, Sept 1943 ) 

A search of the literature to date has revealed onlv 
tyy 0 cases reported yvith dermoid cyst of the pancreas 
In this, the tlnrd case to be described, the cyst occur- > 
red m a 2 year old infant Surgical treabn'eiit yvas^ 
successful The symptoms yy ere obscure and diagnosis 
difficult — D A Wochen 


Lurie T A and Lew, Sol Pancrcatit encephal- - 
ophy A rcvtciv of the hteiafine, with report of a case 
(Am I Dis Child, Y 66, P 49, July, 1943 ) ' 

Studies on encephalopathies resulhng from somatic, 
illnesses, and yvhicli were preynously thought to be as- 
sociated encephalibs, are discussed Parbcular men- 
tion IS made of the suggestion of Wechsler that avita- 
minoses produced the alcoholic encephalopathies, and 
this IS lied up wnth tlie report of Rothermicli and von 
Haam on psychosis yvith pancreatic changes. In the ' 
authors’ case, the patient ivas a 14 3'ear old girl yvho 
presented a typical historj'- of normal health until the 
age of SIX 3 ears She then began to have recurrent '• 
attacks of pain in her abdomen, yvith nausea, vomibng, 
and loss of appebte. In the past three months eatmg 
became very erratic The patient yvas poorly nour- 
ished and showed several pS3'chotic and neurologic 
manifestations typical of the condition After treat- 
ment yvith only yy ell-balanced and vitamirt-forlified 
meals, she recoy ered completeh'^ yvithin three months — 
Wm D Bearaer 


Ltv'er and Gallbladder 

Sheinfield, W I AND ITackler, H Gallstone " - 
dens Pyloric obstruction caused by gallstone (Am I 
Snrg,Y 61, P 439, Sept 1943 ) 

A case of a large gallstone yvhich had become un-' 
pacted in the pylorus and extended into the stomach is 
presented The calailus ivas removed by inasion " 
through the stomach and a chronically diseased, cicatn- ' 
zed gall bladder yy-as removed at the same time This 
necessitated a closure of a fistulous tract betyvceti the 
gall bladder and the gastroduodenal junction The 
authors use the fatal outcome on this case 011 the first 
postoperabve day to call attention to the need for early . 
recognition of intestinal obstruction due to gall stones 
They suggest that the svmptomatologj follows a defi- ' 
nitc pattern and that several diagnosbc x-ray methods 
properlj used will aid m early discoverj' of the condi- 
tion — ^Wm D Beamer ’ 


J. yVEISBAND, Ji J - Tlu 

cephahn chohstnol flocculation test in liver disease 
(Am J Cliii Path , 13, 383, August, 1943 ) 

Cephahn cholesterol flocailation tests yvere carried 
out on the serums of 49 pabents with clinical evidence 
of hcpatobihaty- disease and of 156 unselected pabents 
. controls Other Jner function tests and frequently 
. a laparotomy and biops3' of tlie liver yvere done as a 
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cliLck False positive reactions were seldom encoun- 
tered When it was positive in jaundice, there vvas 
altendiiig parentln'nmtous damage In arrhosis the. 
results ire ven irregular, ranging from negative^ to 
,strongl} positive A constantly positive test indicates 
the. probabilit) of permanent damage A progressively 
vveaker reaction indicates recover} ^Thus the ceptialm 
clrolcsterol flocculation test is of value as a prognostic 
aid ’ The test is sensitive and should be done in con- 
junction ^watli other recognized liver function studies 
The preparation and technic are described — W'^m D 
Jleamer 

_ I 

' t 

Boles, ^ E S 4lcohol and cirrhosis of the liver 
(Soiithcr)i- Mid J , V 36, P 353, Mav, 1943 ) 

The etiology of the disease desenbed as hepatic cir- 
rhosis still remains tinkrrovvn Animal experiments at- 
tempbng to reproduce the clinical condition have been, 
on tlie whole, disappointing Dogs fed alcohol develop 
fattv livers but the fat deposibon disappears when the 
alcohol IS withdrawn Dogs develop hepatic arrhosis 
,best when the alcohol feedings are combined with a 
protem-vitamih B defiaent diet Of 4,000 autopsies 
reported bv Boles, 6 per cent show'ed some evndence of 
liver cirrhosis Of this number 62 per cent could be 
classified as “alcoholic cirrhosis,^’ although twai-tliirds 
of these patients had no historv of excessive alcohol 
consumption 

Boles -Concludes that alcohol atone does not cause 
-liver cirrhosis -but that under certain conditions of diet 
(^ortither factors) it mav contribute to its development 
' — F, X Chocklev 

Ulcer 

■\l\arez, W' C Benign appearing ulcers coming 
repca/cdlv in a leather bottle stomach Case report 
(Proc Staff Meet ^Ia^o Clinic, 18, 298, Aug 1943) 

\ man with a duodaial ulcer of long standing was 
lound at operation to also have a leather bottle type of 
stomach vviOi an ulcer on the posterior wall near the 
cardia " The gastnc ulcer was mahgnant, and a partial 
rWection and gastroentcrostomv was done Two }ears 
later the patient returned with a second mahgnant 
gastnc ulcer, this tone the ulcer was excised The 
patient lived another two } ears Throughout the four 
years after the first operabon the pabent remained 
Well land gained weight although it is known that the 
stomach was highly infiltrated with mahgnant cancer 
cells — D,-A W^ochen 

f SviiTfi, L A AXD Rivers A B Gastroilcostomy 
and gastroilcal nicer {Sitrg Gyn Ohst ,Y 76, V 110 
Jam 1943 

The authors report 8 cases of gastroileostom) The} 
stale tliat this condibon must be considered among the 
piossible causes of sjanptoms occumng after gastroen- 
tcrostomv This tv-jic of anastamosis occurs as a re- 
sult of a surgical error, and tlie symptoms depend 
chicflv-^ on the locabon of tlie anastomosis and on 
whether or nor ulceiabon is present In a few ot these 
cases the stoma was located onlv a few inches from 


the ileocecal valve In 3 of the cases gastroilcal ulcer 
vvas present 

The cliief s}Tnptoms are diarrhea, vomiting, loss of 
waght and pain -The diarrhea tvpicall} began soon 
, after operabon and vvas lientenc in t}pe ^^o^ntlng oc- 
casional!} had a fecal qiialit} The weight loss vaned 
with the severrt} of diarrhea The pain in some cases 
was" of tlie bowel t}pe, but vvatli tlie presence of gastro- 
ileal ulcer it resembled that of gastrojejunal ulcer 
Ulcers were present onl} when the concentration of 
free aad in the stomach vvas significant Other com- 
plications noted were nutnbonal deficiencies, nutrition- 
al edema, hvjioprotemenna and multiple neunbs 

The treatment of gastroileal stoma is surgical, dis- 
conneebon of the abnotmal anastomosis exasion of 
any gastroileal ulcer, and gastrojejunostomv (if the 
duodenum is normal) or parbal gastrectom} may be 
performed — John T JIcGeelian 

" Therapeltics 

Gilchrist, R K and Others Traumatic peritoni- 
tis Cli&ice of routes for admirusiraiton of sulfona- 
mides (Siirg Gyn and Ohst V 76; P ^9, June, 
1943 ) 

This Invesbgabon vvas carried out b} R K Gil- 
clinst, F H Straus, R. Hanselman, C C Sroa, S E 
Lavvion and M Freeland These workers found that 
sodium sulfatliiazole when given by vein reaches ade- 
quate concentfabon in the blood and peritoneal fluid in 
about fifteen to thirt} minutes Tlie recommended 
dose IS one-lialf gram per 10 pounds body weight fol- 
lowed by intravenous adminiStrabon of pla«ma, blood, 
etc. The blood and peritoneal fluid levels must be 
mamtained b} repeated sulfathiazole administration - 

A superior mode of administration appears to be 
tliat of direct injecbon into the pentoneal caviW If 
the sulfonamide is relabvelv insoluble (such as sulfa- 
tliiazole) adequate concentrations are reached rapidlv 
and maintained for about tw'ent}-four hours Tlie 
authors observed no pentoneal reachons or plilebihs 
attnbutahlc to the use of sulfonamides — G Klcnner 

SURGERY 

Rankix, L M and Eger, S A Intestinal obstruc- 
tion due to gallstone (Am J Surg , 61, 445, Sept 
1943 ) 

Three cases of gallstone obstructing the intestinal 
tract (too the jejunum and one the ileocoecal junc- 
tion) are reported Each jiatient was an obese female, 
aged seventv -seven, fiftv-nine, and sevent}-tvvo }ears 
respechvely The authors recommend expressmg the 
stone to another and healthier portion of the tract be- 
fore removal and used tins method in these cases The 
gall bladder was not disturbed m any case, although 
there were adhesions about each One patient devel- 
oped cardiac failure on the mnth postoperabv e da} and 
expired on the thirteenth The other too liad normal 
convalescence and no recurrence of S}mptonis Snvder 
IS quoted as stabng that the expected mortalit} attend- 
ing surgical mtervenbon is between 60 and 70 jier cent ^ 
— \Vm D Beamer 
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AIasson, J C AaT3-Judd, E S Acute infussiiscep- 
tto,K'fixatioit of ccnm'by cKxicnonsahon of 
(Proc, Staff Meet Mayo CliniCj 18, 333, Sept 1943 ) 

Eleveaanfants, five males and six fehiales, -with in 
-tussusception were operated on The ages ranged 
from 3 to 12 months and duration of symptoms from 
S hours to 5 days All presented tlic classical S 5 Tnp- 
toms Nine of the patients sunnved the operation and 
oiilyHuo died lery soon after 
•The affected area is approached through the usual 
inaslon and the intussusception reduced by gende milk- 
ipg from the distal aspect toward the prok mal Trac- 
tion on the proximal loop is always avoided The 
^nieso-Appendix is clatpped, divided and ligated and the 
freed hiipendix is then brought through a small stab 
wound just ihedial to the anterior spine of the ileum 
The cecum must be flush against the parietal perito- 
neum, one or two sta\ sutures may be employed for 
anchorage The rim of the meso-appendix remaimng 
attached to the base of the appendix is sutured to tfie 
bkin The w oiind is closed in the- usual manner The 
appendix begins to drop aw’ay after two to four days 
By the eighth to tenth day onlv a mucous fistula re- 
mams which presents no comphcation 
E\cellent results w ere realized in 8 of the 9 surviving 
patients , the other patient had a recurrence which re- 
'qmred the same procedure, using the cord-hke ap- 
pendiceal stump for exteriorization Since the opera- 
hons, from S months to 18 years have elapsed and all 
have been free from sniiptoms — D A Wochen 


EXPERIMENTAL MEDICINE 

' Secretion 

‘ Adams, W L , Welch, C S and Clark, B B 
The effect of iodiuvt bicarbonate on gastric secretion 
(Am J Physiol, V 139, P 356, July, 1943 ) 

/ The controvmial effect of NaHCQj administered by 
mouth on gastric secretion and tlic concept of a “re- 
bound” or “secondary ” secretion of aad are fulh dis- 
cussed ' In order to approach actual physiolog cal con- 
ditions as closely as possible while allowung continuous 
obscriations, the authors have been apparently the first 
to experuiientallv use tlic Cope gastric pouch Their 
technique and procedures are described in detail 
File Cope pouch dogs w'ere used The experiment 
^ wns dnided into three senes In the first and second 
Ecncs, dogs were given 15% and 2% NaHCO» in 50 
cc doses, by stomach tube, three tmies daily, and in the 
third senes 4% NaHCCh was allowed to remain in 
- hrcct contact wnth tlie pouch mucosa for tliree w ecks 
111 all tlie senes, the lolume secreted during the first 
mile liovws showed increases up to 38% wuth parallel 
ilonde changes, while ^ duung the remainder of the 
da\ decreases ranged from 88% to 61%'^ in Aolume 
up to 37%^ ni chlonde The net results for twen- 
ly-iour hours were insignificant changes to marked iii- 
^cases as compared ivitli test-meal control studies 
one prenouslv Further changes wwe obsen'ed in 
the nel decreases up to 38% in the total base and 
marked^mcreases to 62% in the free aad Thus in 
. tlicse experiments the NaHCO^ chats a higher percent- 


age of the total clilorn^e as free aad which meets the 
need of more free acid to neutralize the NaHCO» 
‘There was no significant change m the hematology of 
these animals and the usual reciprocal relationship be-‘ 
tw een plasma chloride and carbon dioxide capacity dur- 
ing NaHCOs feed mg was observed ’ “ - ' 

It IS tlie belief of the autliors that neither fractional 
gastric analy’sis nor pouch studies for a few hours fol- 
lownng a test meal provides adequate data to reveal the 
effect produced by NaHCO-^ (1) the ahioiint of acid 
shows at least two factors contnhntiiig to the “rehbund" 
effect produced by NaHCO> (1) the hhiouiit of acid 
secreted is increased and (2) a shift occurs m secretory , 
activity' to greater amounts at earlier periods after a 
test meal The role of these factors m “rebound’’ 
gastric acid secretion as seen in fractional gastric anal- 
ysis IS further discussed — Siplet 


Motilitv 

Hedarv, Gideon, Sommlr, Hugo H and Gonce, 
John D Jr (University M ij,constn) Conipanson be- 
tween stomach and colonic emptying ftmet of Pasteur- ' 
iced, chocolate, and evaporated milh (Milk Dealcm;^ V 
32, pp 26-28, 58, 60, 64, 66, 1943 ) 

In order to detenninc the comparative ease of diges- 
tion of the 3 milks used, experiments w'ere condnqted ' 
using 10 normal, healthy children with no indications' 
of digestive disorders BaSO< W'as added to tlie milks 
111 the proportion of 1 4 and the progress of the milk-u. _ 
through tlie digestive tract w'as followed by means mf 
imentgenograins No other food was taken during the- 
cxpennient The eimporaled and chocolate milks W'ere ■■ > 
of the soft aird type, and the unmodified whole milk, 
used as a control was a hard curd milk Roimtgcno^ 
grams were made at intervals of 2, 4, 5, 6 and 24" 
hours after ingestion of the milks No difference was . 
noted in the stomach and colonic empty mg times of the 
3 milks — ^J L Hileman (Biologhcal Alistracts) 


ICS m psychosoniatics I The wflnencc of hypnotic 
stimulation on gastric hunger contractions (Psycho- 
lom Mtd V 5, P 125, 1943 ) 

The usual method ol having the subject sw'allow' a 
ballcfon was employed To the balloon was attached a' 
flexible rubber tube wdiicli m turn was connected to a 
chloroform manometer Expeiimeiits were performed 
on S nonnal subjects to determine the influence'^ of 
hypnotic stimulation on gastric hunger contractions ’ 
It was obsen'ed that if a fictitious meal is gn'cii bvi 
hypnotic suggestion results are obtained similar to 
those seen m a hungry' person in the walking statenvhd 
partakes of real food m that the gastric hunger conlrac- 
lions arc inhibited and feeling ol satiation is eioked 

arc inhibited by fic-^ 
titious feeding most frequently „i the deeply hypnotized 
ubjec s less frequently in the nioderateh hepnSized 
mbjects and not at all m the nOn-hcpnotized subiects 
No amount of lu'pnotic suggestion could produce ^anv- 
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A^MEEIC^K 7oCR^At. OF-DlGESTn»E DISEASES 


„ PATnOLOGY _ 

DriixEj JL L , Dozier, G S a\d Denham,, H. C 
Effect' of vano^ts chcmnal agents affecting permeability 
of the mucosa on the forjnalion of ulcers (Sciencey V 
98, P 158, August 13, 1943 ) 

In dogs under anesthesia, loops of jejunum Mere per- 
fused with i-anous solutions PTeither solutions of 
l)4psin>(2' per cent) nor of HCl (O 1 N) produced 
ulcers when perfused alone, how e\er,_ when the loop 
WMS perfused with pepsin and acid the percentage oc- 
currence of ulcers was 27 3 per cent Tins madeiice of 
Ulcer formation was increased greatlj' bv the addition to 
tlie aad-pcpsin solution of substances which lower sur- 
face lension Ulcers occurred in 50 per cent of tlie loops 
w'ltli methjl sahcjlate added, 53 per cent with hexjd- 
resoraiial, 69 2 per cent wnlli sodium hexametaphos- 
phate, and 71 4 per cent with tetramethjl glycol The 
ulcers were not due to differences in pH of the solu- 
tions The authors conclude tliat “substances 'whicli 
increase the permeabilih of intestinal mucosa bj a 
lowering of surface tension or other means facilitate 
the formation of ulcers ’ — ^f 'H F Friedman 

Laxifman, H Gradual occlusion of meseufcnc ves- 
sels an crpinmental study (Surgery, V 13, P 406, 
March, 1943) 

The author produced gradual occlusion of tlie mesen- 
ter\ arten in three of six experimental animals and 
occlusion of the mesentery lein in two out of fire ex- 
ipenmental animals Studies were made to determine 
the effect on the mlestlne and the general condition of 
tile an mat 

^ Dupont cellophane was used by w rapping four folded 
’ layers loosely about the vessel The ends were sutured 
with silk mattress shtcli so that the cellophane hugged 
the vessel snugly, but did not constnet Animals watli 
the sujierior mesenteric artery so treated became pro- 
gressnelv thinner and lost their appetites Tliose am- 
inals m which the supenor mesenteric tein was wxap- 
ped w th cellophane at rro time showed any ill effects 
There was a severe degree of tissue irritation caused 
oy tlie cellophane and in those animals in which the 
artery had been completely occluded the intestinal wall 
appeared pale and thin There was no infarction The 
small suhserosal \essels contained thrombi The same 
changes ocairred in all tliree amnials in which gradual 
occlusion was complete Tlicre were no clianges in the 
intestinal walls of the animals in which tlie artery tx;- 
clusion was incomplete. Gradual occlusion of the su- 
perior mesenteric vein resulted in no lesions of the 
inteshne. 

' The collateral venous drainage of the intestine was 
established betw'cen the small -vessels about the kidney 
and the parietal peritoneum A photograph accom- 
pannng the article slrows this terv' clearly This find- 
ing c-xplains the lack of samptoms in man m gradual 
occlusion of mesenterv -veins — Adolph A Walkling 


^ Handler, P and Berxheim, F The effect of cho- 
line deficiency on the fat content of regenerated liver 
(J Biol Chon , V 148, P 649, June, 1943 ) 

The authors call attention to evadeiice w Inch suggests 
that fatty livers are induct by, choline deficiencv' only 
when all other dietary factors are dose to optmial for 
'growth Experiments were conducted on partiallv (to 
80 per cent), hepatectonuzed rats in order to defemiine 
whetlier the limiting , factor is tlie metabolism and 
growth of the liver alone or of the entire body Liver re- 
generahon in partially hepatectomized rats proceeded 
rapidlv when the annuals were maintained oh diets de- 
ficient m chohne alone or both chohne and thiamine 
Liver regeneration was obtained even in animals whose 
total bodv weight was depressed bv excessive amounts 
of nicotinamide in the diet The regenerated livers of 
choline-defiaent animals showed tlie usual fatty m- 
filtration when the total body weights were maintained 
or increased The fat content of the regenerated hvers 
of cliohne-deficient rats was shghtlv below normal in 
those ahimals whose total growth was depressed by' 
thiamine deficiencv or by ingestion of excessiv e amounts 
of nicotinamide. It is suggested that the devclopipent 
of fatty hvers in rats m chohne deficiencv' can proceed 
only when all other dietary' factors will permit the 
growth of the entire animal rather than merely grow th 
of the liver — J Logan Imn. 

Shtmkin, M B , ZoN L AND Crigler, C W ’ 
Blood histamine iii gastric cancer and peptic ulcer 
(Proc Soc Exper Biol ^fed , V ,52, P 335, Apnl, 
1943 ) 

Blood samples were taken from adult male patients 
with gastric cancer, gastric ulcer, or duodenal ulcer 
Diagnosis was established either at subsequent opera- 
tion or on the basis of roentgenologic findings Hodg- 
kin’s disease, leukemia and polycythemia vera were 
also studied 

The normal blood histamine has been reported in 
the literature as rangmg between 1 8 and 7 8 gamma 
per cent (average 4 0 gamma) The authors found 
their gastnc carcinoma and peptic ulcer patients to 
have 'a blood histamine wluch WRS essentially normal 
III concentration (12 to 8 5 gamma per cent) There 
was found no correlation betvv een blood Instamine level 
and the presence or absence of free hydrochlonc acid 
m the stomach Some veiy interesting observations 
on the blood histamine in polycythemia and leukemia 
arc reported also — M H F Fnedman 

METABOLISM AND NUTRITION 

ScHOL, A T Nitrogen storage following intrave- 
nous and oral administration of casein hydrolysate to 
infants rvith acute gastro-intcstinal disturbance (J. 
Clin Invest , V 22, P 257, Iilarch, 1943 ) 

The subjects of the studv were twenty male infants 
ranging m age from 2 weeks to 8 months and in weight 
from 2 6 to 9 kilograms Debv dration and acidosis 
were evident and the gastro-mtestinal disorders were 
sev'ere enough to forcclude feeding by mouth Intrave- 
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Mils' saline was gAcn for dehydration and glncoselac- 
tatc’ior the acidosis Nitrhgen y^is supplied bj in-' 
travMOuS adniinistrahOn of a commercial casein In* 
drolj^te Specific drugs and blood transfusions ivere 
gnen nhen indicated 

'' 'Treatment was in three phases (1) no food by 
mouth and casein hydrolysate intravenously until vo- 
miting and diarrhea stopped, (2) the same solution as 
aboic oralh instead of, or nith, intravenous use, (3) 
oral cas-em food and (or) milk formulae gnen nhen 
the solution m phase 2 was tolerated 

four Controls were used, two receiving glucose and 
'saline lutravenouslj and two imlk formulae by mouth 
"Xitrogen in tlic food, unne, and feces were delenntned 
In" micro-Kjeldahl technique and the nitrogen ex- 
pressed as grams per 24 hours and as grams per kilo- 
gram body M'cight 

Edema was the only complication due to the therapy 
Tills was overcome hy cutting down the NaCl intake 
and the time of inyection Two mlants died of pre- 
CMsting disease other than the gastro-intestinal dis- 
order 

All infants recemng casern hydrohsatc showed po- 
.sitric nitrogen halanccs while the controls were all in 
negatne nitrogen balance. Nitrogen output m tlie 
feces was roiighlv 2 to 7% of the dry weight and this 
•'held true of diarrheal and nonnal stool of the infants 
'fed parcnterally' or oralh, and whether given casein 
hydrolysate or milk Nitrogen retentron yvas corre- 
lated wnth intake It rose y\ith increased intake but 
not by a constant factor The average intake to mam- 
-tain equilibrium y\as 0 35 gm per kilogram equaling 
about 2 to 8 gin of casein hydrolysate Qinically the| 
'mimtUum int^e of use is 0 4-0 5 gm per kilogram ' 
Witli the highest intakes nitrogen balances y\ ere higher 
in proportion and amount than expected for well in- 
„ fants Weight gams yyere dependent only on the state 
of hidration Fever had no apparent effect on the 
nitrogen balances Nitrogen retention lei els were ap- 
proxmiatcly the same at the same levels of intake re- 
gardless of the route of administration or the phase of 
the disease — T A Tice 
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FekiIrs, P E Abi-ls, 1 C AND Rhoads, C P 
Mctahol c j;tudics in patients with gastro-intcstmal can- 
riT /!' Fat inctaboltsni -•4 Method oj study 
fiivist , \ 22, P 243, March 1943 ) 

The authors describe a method of investigating the 
abihh of patients w ith gastro-mtestinal cancer to digest 
and absorb fats and the results of its apphcation to pa- 
tients with various disorders 
The method of detennining the ability to digest fats 
wa.s a simple one It consisted of gnang each patient 
a diet containing approximately 1 S gm ot protein, 
gni of fat and 3 0 gm of carboln drate per kg, of 

r.r measuring by the Van Slyke metliod 

w lat dctmnination tlie amount of fat excreted m the 

nauout ^ ^ the 

rnbhm ^ supplemental fat diet m order to 

itidnadual’s ability to absorb 

Ot the method were checked hv the metliod of 


fat determination of Bloor bnd found to be reasonably ' 
close to be considered valid 

The findings in the patients studied are as follows 
(a) Two individuals yvith nonual gaslro-mtestmal 
tracts were found to be able to absorb 96% and 97% 
respectively of the normal diet, ^and 92% of the addi- 
tional fat load The fat outymt dropped to normal m 
48 hours Therefore the fat load does not decrease r 
significantly the ability to absorb fat from the intestinal 
tract (b) This group included three individuals , one 
with gastric carcinoma a second y\ho had undergone 
complete gastrectomy' 20 months previously' and -a third ^ 
witli atropine gastritis The patient with gastric can- 
cer absorbed 89 to 95% of the normal diet and 93% 
of the supplement Thus the addition of this fat did 
not decrease the efficiency of absorption Tlie pabent 
w’lth total gastrectomy absorbed 20 to 34% of the nor- , 
mal diet and only 10% of the supplementary fat This 
indicated not only that the patient had considerable 
steatorrhea on a low fat diet but also that the addition 
of the fat load significantly' increased the fat loss The 
question arose as to the relationship of the absence of 
gastric mucosa and the occurrence of steatorrhea, sd , 
the following patient yyas studied The- patient y\ith 
atrophic gastritis retained SO to 90% of the ingested 
fat and 78% of the increased fat load The absence of 
nonnal gastric mucosa may bav'c the same effect on -The 
ability' to abfeorb fat (c) This group consisted of tyyo 
patients yvitli hepahe cirrhosis The absorption of fit 
on the loyv fat diet yvas 92 to 98% The patients yyere 
able to absorb 93 to 97% ol the supplemental fat load 
Thus no significant defect appeared to exist m the 
absorption of fat from tlie gastro-mtestinal tract of pa- 
tients w ith hepatic arrhosis — f T McGeehan ‘ , 

MISCELLANEOUS 

Kalk, H Laparoscopy (Dcutsch Med IVochen- 
scltr,Y6S,P 677,m2) ' 

Many diagnostic applications of laparoscopy are dis- 
cussed Excellent, laparoscopic photographs of various 
conditions of the appendix, liver gallbladder and in- 
testines, including carcinoma, are presented — (Court- ' 
CSV Biological Abstracts) 

TiLLISCH, J H , StaTLER, J F and Loy’ELACE, \V 
R Study of the effects of airplane transportation of, 
200 patients (/ Aviation Med , V 14, P 162, Aug 
3 9*43 ^ 

The study was made on 200 patients who were trans- 
ported bv air M)ld discomfort from flying yvas ex- 
penenced by 69 per cent of the cases Of extreme in- 
terest was the observation that patients yylio yyere re- 
covering from abdominal operations or yvho suffered" 
rom perforate gastric or duodenal ulcers were prone > 

i f" ° ^ m the gastro- 

ntestinal tract may rupture healing tissue Feil ma- ' 

crial may thus be forced by the expanding gas into 
he pmtoneal cai'ity Patients ynth acute append, c,^ 

intestinal obstruebon^ ulcers 
^id Uiose recently operated on therefore should not S 

necessary — H 



Tlie NeATOi- Conce pts of Meat in Nutrition 


and llic Patient’s Speedier, 
Return to Productivity 


T iif mxni for man powr in all 
of indii'str) makes it nnper 
ali\c that llic incidence of illnc-s lie 
held to n inimmnm, and that coti- 
\-alcscenrc ho sliorlcncd as much as 
possihle Hoth tlicseobjcctnesnn Iw 
more rcadil) ai hie\ed h) niamlaming 
a state of adequate nutrition 
During the period of recoi cr\ from 
surger) or infectious disease the re- 
turn ofslrengthand stamina is eloecl) 
paralleled In metabolic readjustment 
of the organism The increased pro 
tern requirement during this period 
IS the rclleclion of a rebuilding and 
rehabilitation process, necessitated 
by the mercased metabolic demands 
of temperature elevation and by re 


elrietion of fowl inlikc diiritu; the 
phase of acuio illnc'? 

r' 

llic i^irlj inclusion of meat ni the 
diet of (he coinalesccnf n an cnee- 
lf\e means of re establishing nitro- 
gen cquilihnnm. In addilum to its 
biological!) adequate jirotcin, meat 
also firoi ides sipiificant amounts of 
iht B'i Hamms anti Oicimncrals iron, 
copper, and idiosplionis, all of nbich 
are needed in greater amounts durmg 
the period of concalcsccncc 
Tlic aroma of properly prepared 
meat arouses the appetite, and its ct- 
iractiA cs stimulate the flow of gastnc 
jmccs, thereby increasing the desire 
for food and adding to the relish 
inth which the meal is eaten 


Seal of AccrpUutcc denotes ihatiho nut/ittonol jtaUments ma4e m ihs advtrtucmmt art 
acceplcble to the Counal on Foods and ^uintion vf the Amenean Me£cal Associaetoeu 
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